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BASELINE RISK ASSESSMENT
SECTION 1
INTRODUCTION

1.1 OVERVIEW

This baseline risk assessment was prepared as part of the Remedial Investigation/Feasibility
Study (RI/FS) performed for L.E. Cérpenter and Company (L.E. Carpenter) at its Wharton,
New Jersey facility. The facility is included on the Natiorial Priorities List (NPL) under the
Comprehensive Environmental Responses Compensation and Liability Act (CERCLA).
Under CERCLA, action selected to remedy these sites must be protective of both human
health and the environment (EPA, 1989a). This final risk assessment includes revisions as
suggested by the New Jersey Department of Environmental Protection (NJDEP) in the
letter dated 7 February 1991 relative to the draft risk assessment dated 20 November 1990.

The specific objective of this baseline risk assessment is to establish the potential risk to
humans or the environment under present use and future use conditions at the site.
Estimates of risk caused by exposure to surface soil, groundwater, surface water, and
sediments were generated to determine the degree to which site-related substances in any
of those media present a potential hazard w1th1n a given medium or, collectively, across all
media. If an unacceptable risk is found to exist in one or more media under present or
future use conditions, the need to control exposures and/or to implement remedial measures

to reduce the risk to within Agency guidelines is indicated.
This risk assessment is based on site data presented in the following documents:
) "Revised Report of Remedial Investlganon Findings," Volumes I, II, and III
GeoEngineering, Inc. and Roy F. Weston, Inc., June 1990.
. "Report of Supplemental Sampling Findings, L.E. Carpenter and Company,

Wharton, New Jersey, Site," Volumes I and II. Weston Services, Inc.,
November 1990.

1-1
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. Results of additional sediments sampling collected by WESTON, 18 April
1991. :

1.2 SITE BACKGROUND

This section identifies the baseline setting for the L.E. Carpenter facility in terms of current

area population and land uses. The area of analysis includes the plant complex and the
surrounding area within a 1-mile radius of the facility encompassing sections of the Borou gh
of Wharton in Rockaway Township, and the Town of Dover. The regional location of the

facility and its pertinent surroundings are shown in Figure 1-1.

1.2.1 Site History

During the mid-to late 1800s, the site was used as an iron ore mine and forge. In the late
1800s, textile manufacturing began on the property. L.E. Carpenter and Company
manufactured vinyl wall coverings at the site from 1943 until July 1987. Since then, portions
of the property have been leased to several companies for administrative, warehousing, or

distribution uses.

12.2 Demographic Setting

Demographic data for the study are available from both the U.S. Bureau of the Census and
the Morris County Planning Board. The Bureau of the Census estimates of the local

population in the analysis area are provided on page 1-4.

413C/s1 11/20/90
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Population Change,
Population 1980 to 1988
Center 3 — ) ‘
July 1, 1988 - April 1, 1980 Number | Percent
(estimate) (census)
Borough of 5,520 -~ 5,485 35 0.6
Wharton i .
Rockaway 19,520 19,820 -30 -0.2
Township » _
Dover 13,960 14,681 -721 4.9
Morris County 420,700 407,630 13,070 32

SOURCE:

Projected population figures for the analysis area, as estimated by the Morris County

Planning Board, include:

Adapted from the U.S. Bureau of the Census, Current Population Reports, Series P-26, 710.88-NE-SC, 1988
Population and 1987 Per Capiza Income Estimates for Counties and Incorporated Places: Northeast, U.S. Government
Printing Office, Washington, DC 1990.

Population Center

Population Projection

1990 2000
Borough of Wharton 6,480 7,390
Rockaway Township 19,520 21,420
Dover 15,630 16,310
Morris County 439,850 496,810

SOURCE:

1.2.3 Land Use

Morris County Planning Board (MCPB) Revised Morris County Projections, MCPB, October 1986.

The L.E. Carpenter and Company Facility, Wharton, NJ, occupies approximately 14.6 acres,

northwest of the intersection of the Rockaway River and North Main Street. The site is
situated within a heavily industrialized area: The Rockaway River borders the site to the

413C/s1
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south; a vacant lot lies to the east; Air Products, Inc. (a large compressed gas facility)
borders the site to the northwest. Located 5lto the south of the site, across the Rockaway
River, are additional industrial sites including the facility known as Lock J oint Inc.; New
Jersey Environmental Compensation Responsibility Act (NJECRA) Case Number 87388.
Ross Street separates the residential porﬁon of the Borough of Wharton from the

northwestern side of the site (Figure 1-2). -

Approximately 15% of the 14.6-acre property is occupied by buildings. The Rockaway River
runs through approximately 13% of the prope_rty. Pavement associated with the buildings

and access roads comprise approximately 22% of the site.

All vehicles enter the site either by North :Main Street, which crosses the site, or at the
northwestern property entrance along Ross Street. The site is enclosed by a security fence
except along the Rockaway River and small section of the property between Washington
Forge Pond and North Main Street which is used as a parking lot for Building 2. Security

gates are located at the fenced entrances to the property.

The following generalized land use categories were identified within a 1-mile radius of the

site (USGS, 1981).

Residential

Commercial

Industrial

Public/semi-public (institutional)
Recreational/open space

Open land/agricultural

1.2.4 Areas of Concern at the Site

The property is divided into three areas of concern (Areas I, II, and III) based on previous

manufacturing-related activities (see Figure 1-2).
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Areal

Area I located in the southeastern portion of the site, has three locations of concern:

(1)  The former impoundment area;
(2)  The tank farm area; and

(3) The abandoned Rockaway Valley Regional Sewerage Authority (RVRSA)
sewer line.

The former impoundment area was utilized to dispose of cleaning solvents and
manufacturing wastes from 1963 to 1970. During the late 1970s and early 1980s, the NJDEP
conducted sampling of soil and groundwater in the area of the former impoundments and

detected volatile organics, base neutral orginic’s, metals, and PCBs.

Several of the monitoring wells located in Area I contain floating product. L.E. Carpenter
has been collecting the immiscible product from a network of monitoring wells and is
installing three more wells. As of November 1990, approximately 5,500 gallons have been

recovered.

Area I contained several above- and belowground tanks. Seven tanks contained chemicals
used in the manufacturing process, two tanks contain fuel oil, and two others contain
condensate from air pollution control equipment. All underground storage tanks and
associated piping were removed in February to April 1991 in accordance with an NJDEP

approved closure plan (January 1991).

The last location of concern in Area I is the abandoned RVRSA sewer line. In the late
1970’s, the sewage authority developed a plan to run a sewerline along the south side of the
Air Products & Chemicals, Inc. property which is adjacent to the L.E. Carpenter facility.

The project was terminated and the sewer line was re-routed.

413C/S1 ' 11/20/90



Area Il

Area II contains a former production well. Groundwater in this area has been shown to

contain ethylbenzene and xylene.
Area 111

Area III encompasses the "desizing" process waste tanks, and former starch drying beds, as
well as two Smog Hog condensate tanks, and two ink/solvent tanks. "Desizing" is a process
used to remove impurities from the cotton fabric used in the manufacture of vinyl wall
coverings. Desizing activities occurred at the site between 1962 and 1972. The hot water,
starch, and cotton impurities stored in these tanks were eventually pumped to the starch
drying bed. The microbial activity of the soils removed the starch and impurities. The 550-
gallon condensate tanks contain contents similar to those found in Area I. Two buried
10,000-gallon tanks were used to store methyl ethyl ketone (MEK), collected waste MEK,
and waste pigments from the printing process. Underground storage tanks in the area were

removed in February 1991 in accordance with the tank closure plan.

Other areas of concern include the Air Products, Inc. drainage ditch bordering the northeast
portion of the property and specific sediment sampling locations along the Rockaway River

bordering the south side of the property.

1.3 ORGANIZATION OF RISK ASSESSMENT REPORT

The baseline risk assessment is composed of two principal sections. An evaluation of impact
potential to humans is presented in the Human Health Evaluation (HHE) portion of this
report (Sections 1-5) and the environmental impact evaluation may be found in the

Ecological Assessment (EA) in Section 6.
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Several sources were consulted for technical guidance during the performance of this risk
assessment, including the Risk Assessment Guidance for Superfund, Human Health Evaluation

i

Manual, Part A (EPA, 1989a) and the compé.nion "Standard Default Exposure Factors”
document (EPA, 1991); Risk Assessment Guidance for Superfund, Vol. II. Environmental
Evaluation Manual, Interim Final, OERR; EPA/540/1-89/001, March 1989 (EPA, 1989b);
and Risk Assessment Guidelines for Resource Recovery Facilities (NJDEP, 1990); Additional
guidance on the scope of this risk assessment was provid:ed in correspondence from NJDEP
to M.A. Hanna Company, dated 28 August 1990 (see Kaup, 1990).

1.4 REFERENCE

EPA (U.S. Environmental Protection Agency), 1989a. Risk Assessment Guidance for
Superfund. Human Health Evaluation Maniial - Part A. Interim Final. Office of Solid
Waste and Emergency Response. Washington, DC. OSWER Directive 9285 7-0la.

EPA (U.S. Environmental Protection Agency), 1989b. Risk Assessment Guidance for
Superfund, Vol II. Environmental Evaluation Manual, Interim Final, OERR; EPA/540/1-
89/001, March 1989.

EPA (U.S. Environmental Protection Ageﬁcy), 1991. Risk Assessment Guidance for
Superfund, Volume I: Human Health Evaluation Manual Supplemental Guidance, "Standard
Default Exposure Factors,” Interim Final. OSWER Directive 9285.6-03.

NIDEP (New Jersey Department of Environmental Protection), 1990. Risk Assessment
Guidelines for Resource Recovery Facilities, Draft.

Kaup, E. 1990. Certified correspondence. to C.R. Anderson, Environmental Affairs
Manager, M.A. Henna Co., from Edgar Kaup, P.E., Case Manager, NJDEP. (Dated: 28
August 1990).

USGS (U.S. Geological Survey) 1981. 7.5 Minute Series Quadrangle Map, Dover, New
Jersey.

1-9
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IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN

2.1 GENERAL DATA COLLECTION CONSIDERATIONS

Contaminants of potential concern were selected usi;lg‘ sampling data collected for the
Revised Report of Remedial Investigation Findings: Volumes I, II, and III (GeoEngineering,
Inc. and Roy F. Weston, Inc., 1990) the Report of Supplemental Sampling Findings, L.E.
Carpenter and Company, Wharton, New Jersey Site: Volumes I and IT (Weston Services, Inc.,
1990), and sediment sampling conducted by' WESTON 18 April 1991..

2.2 ENVIRONMENTAL DATA EVALUATION
22.1 Screening of Laboratory Data

In evéluating the data to yield the chemicals of potential concern, the following guidelines

were considered:

413C/S2

A substance was eliminated from further consideration if it was not reported
in any sample analyzed within a particular medium (i.e., groundwater, surface
water, sediments, soil, or air).

Concentrations of common laboratory contaminants such as acetone,
methylene chloride, phthalate esters, toluene, and methyl ethyl ketone (2-
butanone) were compared withi concentrations in the blank samples. Where
the concentration of any one of these chemicals in the field sample was less
than 10 times that found in the corresponding blank, the field sample
concentration was not considered further (EPA, 1989a).

Chemicals occurring in blanks that are not common laboratory contaminants
were disregarded if the chemical was not present in the field samples at
concentrations greater than five times that present in the blank (EPA, 1989a).

When a particular substance was detected at least once in a specific medium,
all samples below the quantification limit for that organic or inorganic
substance were considered to contain the lesser of one-half the reported
quantification limit or the lowest J value. The exception was when
quantification limits for a given sample batch were greater than the maximum

2-1 -
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concentration recorded for that substance. In those instances, if the number
in question caused the average to exceed the maximum, the data were not
used further in the risk assessment.

Certain chemical species with two or more isomeric forms could not always be separated
for analysis. These included 1,2,3-trimethylbenzene and 1,2,4-trimethylbenzene; and
benzo(b)fluoranthene and benzo(k)fluoranthene. Where separate analyses were performed

for these isomeric pairs, the data were combined using the following methods:

. If both chemicals isomers were detected or were reported as a J value, the
sum of those values was used.

. If only one chemical of an isomer pair was detected or a J value was reported,
and the other isomer was not detected, the sum of the positive sample value
and one-half the non-detect’s quantification limit (or the lowest J value for
that individual substance, whichever was lower) was used.

. If both chemicals of an isomeric pair were not detected in a particular sample,
but were detected in a different sample in the same medium, the sum of one-
half of the respective quantification limits was used.

. If separate analyses were performed for one round of sampling but the
analyses were combined for another round (i.e., benzo(b)fluoranthene and
benzo(k)fluoranthane) data were combined and the average of the sums for
each round was used.

2.2.2 Groundwater Data Evaluation

Based on the results of the hydrogeologic investigation, water samples taken from different
depths (shallow, intermediate, and deep) are all evaluated separately. Two rounds of

groundwater sampling were completed several months apart.

If a contaminant was present during only one round of groundwater testing, sample

concentrations in the non-detect round were assigned one-half the quantification limit.

Detection limits for metals were available for groundwater in samples taken in the first

round of sampling only. Therefore, to avoid an underestimation of metal concentrations,

2-2
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one-half of the contract required detection limits (CRDLs) were substituted in Round 2
where the use of the detection limits was necessary in calculating potential exposure

concentrations. The CRDLs used in the risk assessment were as shown below.

Substance CRDL (ug/L)
Antimony 60
Arsenic 10
Beryllium 5
Cadmium 5
Chromium 10
Copper 2.5
Lead 5
Mercury 0.2
Nickel 40
Selenium 5
Silver 10

- Thallium 10
Zinc 20

2.2.3 Air Data Evaluation

The only volatile contaminant found during the air sampling was tentatively identified as
acetone. Acetone appears as a chemical of concern in other media, but the lack of an
absolute identification of the acetone in air rendered the data of suspect quality for that

medium. Therefore, it was not included in the baseline risk assessment.

Several inorganic substances such as arsenic, beryllium, cadmium, chromium, copper, lead,
nickel, and zinc were detected in air samples collected at the site. Because no detection
limits for metals in air were available, and CRDLs could not be found, the air-sample data
could not be used to calculate realistic risk estimates. ‘However, substances found in soil

samples were evaluated with respect to their entrainment in air and potential inhalation.

413C/S2 11/20/90



2.24 Drainage Ditch Sampling

Sediment samples were also collected from the drainage ditch located along the property
boundary with Air Products, Inc. Contaminants detected in these sediments were also
generally found in sediments taken from the Rockaway‘River. This ditch is considered to
be inaccessible to the average trespasser, which suggests that potential for exposure to these
sediments should be almost negligible. For this reason, the potential risk due to exposure
to these sediments was not specifically evaluated in this baseline risk assessment. The

sampling data for the drainage ditch sediments is presented in Appendix E.

2.2.5 Tentatively Identified Compounds

The Risk Assessment Guidance for Superfund (RAGS) manual suggests that when many
tentatively identified compounds (TICs) are present and it is not possible to confirm their
identity, they should be included as chemicals of potential concern in the risk assessment.
However, many of the TICs reported for this risk assessment lack the specificity that is
needed to identify their toxicity potential (e.g., cyclohexane compounds and C,,H,, isomers).
Because of the lack of specific chemical identity, and the large number of "known"

compounds found on-site, TICs were not included in the risk assessment.

2.2.6 Background and Detection Frequency Screening

The number of potentially site-related chemicals remaining after a review of quantification
limits and blank contaminants are contained in Tables 2-1 to 2-7. Two additional screenings
were conducted in an attempt to identify site-specific contaminants of concern. Screening
potentially site-related contaminants allows the risk assessor to focus efforts on the more

important site-related contaminants.

24 ‘
413C/82 11/20/90



22.6.1 Cgmparison with Background

Background samples were collected primarily from Washington Forge Pond, an upgradient,
off-site location that is just west of the L.E. Carpenter property line. Sediment and surface
water samples were taken directly from the pond. Sed;:iment samples were also taken from
the Rockaway River at locations between Washington Forge Pond and the railroad right of
way, and just east of the right of way. Soil samples were obtained from an embankment
adjacent to the pond. No background data were available for the shallow, intermediate, or

deep aquifers.

Site data for soil, river sediment, and river surface water that appear in Tables 2-4, 2-5, and
2-7, respectively, were compared with the background data that appear in Table 2-8.
Contaminants that were detected at concentrations lower than background for the
appropriate media are listed below. These con'taminantﬁws were subsequently eliminated from

further consideration for exposure through the respecﬁve associated pathways.

River Surface

Soil River Sedimen
Antimony Beryllium Copper
Arsenic Selenium Lead
Beryllium Zinc
Cadmium

Lead

Mercury

Selenium

Thallium

2.2.6.2 Detection Frequency Screening

Potential site-related contaminants were " further screened based on their detection
frequency. Because of the differences in media sampling, only shallow groundwater and soil
contaminants could be screened by this method. Contaminants detected in these media with
a frequency of 5% or less were removed frogl the list of potential contaminants of concern.

2-5
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Based on the 5% detection frequency, a minimum of 20 samples per medium were required

before a contaminant could be screened using this method.

.Contaminants detected in shallow groundwater at a frequency of 5% or less include:

Carbon tetrachloride
Chlorobenzene
Heptane

Lead
n-Nitrosodiphenylamine

Contaminants detected in soil at a frequency of 5% or less include:

Acenaphthene
Acenaphthylene

Anthracene ‘
Arochlor 1260 -
Chlorobenzene

4,4-DDD

4,4-DDE

1,2-Dichlorobenzene
Diethylphthalate

Fluorene

Isophorone

Naphthalene
n-Nitrosodiphenylamine
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
Trichlorothene

The final list of potential contaminants of concern by medium appears in Table 2-9.

2.3 PRESENTATION OF SAMPLE DATA

Following the data compilation, the arithmetic average and upper 95% confidence limit
concentrations were calculated for each medium. Maximum concentrations were used when
the variability in data caused the calculated upper 95% confidence limits to exceed the

maximum concentrations encountered. The tabular information (Tables 2-1 through 2-7)

2-6
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representing average and upper bound concentrations of the substances of potential concern

in the various media sampled were used as the basis of the risk assessment.

2.4 REFERENCES

EPA (U.S. Environmental Protection Agency), 1989. Risk Assessment Guidance for
Superfund. Human Health Evaluation Manual-Part A. Interim Final Office of Solid Waste
and Emergency Response. Washington, DC. OSWER Directive 9285 7-01a.

‘ 2-7
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Table 2-1
Substances of Potential Concern in Shallow Groundwater -
L.E. Carpenter Site

Geometric Mean Upper 95%
Substance Frequency of Detection* | Concentration Range | Concentration | Confidence Limit
(# detected/# sampled) (mg/L) (mg/L) ‘ (mg/L)
Organics
Bis(2-ethylhexyl) phthalate 12/30 <1.0E-02 - 6.2E+01 1.6E-01 6.2E+01
Butyl benzyl phthalate 4/30 <1.0E-02 - 3.5E-01 14E-02 1.7E-01
'1,1-Dichloroethane ' 2/30 <5.0E-03 - 2.5E-01 | 6.0E-03 ’ 1.0E-01
_éi;,l,l-Dithpro,ethe:ne _ 2/30 - <5.0E-03 - 4.6E-03 } 3.2E-03 38E-03
| 1,2 Dichloroethene (Total) 2/30 <5.0E-03 - 2.5E-02 | 4.2E-03 | 1.4E-02
| 1,2-Diethylbenzene | 6/30 <1.0E-02 - 1.0E-01 9.8E-03 2.5E-02
2,4 Dimethylphenol 9/30 2.8E-03 - 1.8E-01 1.0E-02 8.0E-02
Di-n-butyl phthalate 3/30 <1.0E-02 - 1.1E-01 1.0E-02 3.6E-02
Di-n-octyl phthalate 7/30 2.8E-03 - 5.4E-01 1.4E-02 1.7E-01

*Includes both hits and J values.
Key: 1.0L-02 mg/L is an exponential expression of 0.010 mg/L..
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Table 2-1
(continued)
Frequency of "~ | Geometric Mean Upper 95%
Substance Detection* Concentration Range Concentration Confidence Limit
(# detected/# sampled) (mg/L) (mg/L) (mg/L)
2.6E+01 4. 7E-02 2.6E+01
1-Ethyl-3-methyl- 10/30 2.3E-03 - 42E-01 | 1.7E-02 4.2E-01
benzene
Isopropyl benzene 8/30 <1.0E-02 - 1.0E-01 1.3E-02 5.1E-02
Methylene. chloride 5/30 <5.0E-03 - 9.7E-01 | 2.8E-02 9.7E-01
Naphthalene o - 3/30 22E-02 - 29E-03 | 2.5E-03 2.59E-03
n-Butylbenzene | 4/30 <1.0E-02 - 2.7E-02 6.7E-03 1.1E-02
n-Decane - 8/30 <1.0E-02 - 3.1E+00 2.5E-02 3.1E+00
n-Nonane 4/30 <1.0E-02 - 7.1E-01 1.4E-02 | 1.97E-01
Phenol 3/30 <1.0E-02 - 1.2E-01 1.0E-02 4 87E-02
Tetrachloroethene 2/30 <S.0E-03 - 4.2E-03 3.1E-03 3.57E-03
1,2,3,4-Tetramethylbenzene 4/30 <44E-03 - 1.2E-01 8.0E-03 2.2E-02
*Inctudes both hits and J values.
Key: 1.75-03 mg/L is an exponcntial expression of 0.0017 mg/L.
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Table 2-1
(continued)
Frequency of Geometric Mean Upper 95%
Substance Detection* Concentration Range Concentration | Confidence Limit
(# detected/# sampled) (mg/L) (mg/L) (mg/L)
Toluene 4/30 1.1E-03 - 1.1E-01 8.1E-03 1.1E-01
1,1,1-Trichloroethane 2/30 <5.0E-03 - 3.5E-03 2.8E-03 3.0E-03
Trichloroethene 2/30 <S5.0E-03 - 4.8E-03 3.3E-03 3.9E-03
1,2,3-Trimethylbenzene/ 10/30 <2.0E-02 - 4.6E-01 3.8E-02 4.1E-01
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene | 8/30 <10B-02- 49E-01 |  23E-2 4.9E-01
Xylenes (Total) . 13/30: - <5.0E-03~ 1.2E+02 - 14E-01 . 12E+02
Inorganics
Antimony 5/30 | <5.0E-02 - 5.5E-01 9.2E-02 4.8E-01
Arsenic 10/30 <5.0E-03 - 3.2E-02 7.1E-03 1.8E-02
Copper | 5/30 <1.0E-02-89E-02 |  12E-02 2.7E-02
Nickel 4/30 <2.0E-04 - 7.0E-02 5.5E-03 7.0E-02
Selenium 2/30 <4.0E-03 - 8.6E-03 2.7E-03 3.9E-03
| Zinc 18/30 <1.0E-02 - 2.2E-01 6.5E-02 2.1E-01
*Includes both hits and J values.
Key: 1.1E-03 mg/L is an exponential expression of 0.0011 mg/L:1l
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Table 2-2

Substances of Potential Concern in Intermediate Groundwater -

L.E. Carpenter Site

Frequency of Geometric Mean Upper 95%
Substance Detection* Concentration Range Concentration Confidence Limit
(# detected/# sampled) (mg/L) (mg/L) (mg/L)
Organics
Bis(z-ethylhexyl) 2/14 48E-03 - 4.1E-02 S.SE-03 3.2E-02
phthalate
2,4-Dimethylphenol 1/14 <1.0E-02 - 4.1E-02 7.4E-03 2.7E-02
Ethylbenzene 1/14 <5.0E-03 - 4.5E-02 | 3.8E-03 3.6E-02
| Xylenes (Total) 2/14  <50E-03-36E-01 |  5.1E-03 | 3.6E-01
' Inorganics :
- Arsenic 1/14 <5.0E-03 - 5.0E-03 4.0E-03 4.5E-03
| Chromium 2/14 <1.0E-02 - 5.7E-02 | 6.2E-03 (as CR III) | 3.4E-02 (as CR III)
8.9E-04 (as CR VI) | 4.9E-03 (as CR VI)
Copper 6/14 <1.0E-02 - 1.5E-02 6.6E-03 1.1E-02
- Nickel 4/14 <4.0E-02 - 1.0E+00 4 3E-02 1.0E+00
Selenium 2/14 <S5.0E-03 - 2.5E-03 2.5E-03 25E-03
Zinc 7/14 <1.0E-02 - 2.3E-01 2.9E-02 23E-01

*Includes both hits and J values.

Key: 4.8E-03 mg/L is an exponential expression of 0.0048 mg/L.
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Table 2-3

Substances of Potential Concern in Deep Groundwater -

L.E. Carpenter Site

413C/s2

Frequency of Geometric Mean Upper 95%
Substance Detection* | Concentration Range Concentration Confidence Limit
(# detected/# sampled) (mg/L) (mg/L) (mg/L)
Organics
Bis(2-ethylhexyl) 1/10 <1.0E-02 - 1.8E+00 1.4E-02 1.8E+00
' phthalate
1,2-Dichloroethane 1/10 1.5E-03 - 1.7E-03 1.SE-03 1.7E-03
7 Diethylphthalate - 1/10 22E-03 - 22E-03 | 2.2E-03 _ 2.2E-03
Jo = il;orﬁéé;ic»s-‘ L = . [ — B T FOTOS I TR DT sl YT =T =L TERLTEL
Chromium 4/10 <1.0B-02 - 13E-02 | 4.6E-03 (as CR II) | 1.11E-02 (as CR III) |
6.6E-04 (as CR VI) | 1.6E-03 (as CR VI) |
Copper 4/10 <10B-02-13E-02 |  61E-03 1.1E-02 |
| Lead 1/10 <5.0E-03 - 4.8E-03 2.5E-03 4.8E-03
| Zinc 4/10 <1.0E-02 - 3.5E-01 22E-02 3.5E-01
*Includes both hits and J values.
Key: 1.0E-02 mg/L is an exponential expression of 0.010 mg/L.
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Table 2-4
Substances of Potential Concern in Soil -
L.E. Carpenter Site

Frequency of Geometric Mean Upper 95%
Substance Detection* Concentration Range Concentration | Confidence Limit
(# detected/# sampled) (mg/kg) (mg/kg) (mg/kg)
Organics

Acetone 11/78 5.5E-03 - 8.6E+01 1.1E-01 8.6E+01

Arochlor 1254 ' 12/31 <5.4E-02 - 1.8E+01 4.2E-01 3.28E+00
Arochlor 1260 1/31 9.0E-02 - 1.3E+01 3.1E-01 1.1IE+00
| Benzene - 6/97 - 1.5E-02 - 3.4E+01 3.4E-02 - 34E+01
Bis(2-ethylhexyl) phthalate 84/95 | 84E-02-3.0E+04 14E+Q2 3.0E+04
| Butylbenzyl phthalate | 33/95 | 37E02-14E+02 | 20E01 |  4.6E+00
Chlorobenzene 7 4/97 1.0E-03 - 9.5E+00 2.0E-03 | 9.3E-03
4,4-DDD 1/31 9.0E-03 - 2.7E-01 - 2.8E-02 7.2E-02
44-DDE 1/31 <9.0E-03 - 1.5E-01 2.7E-02 6.1E-02
1,2-Dichlorobenzene 1/83 <3.4E-01 - 6.0E+01 24E-01 5.6E-01
Diethylphthalate 1/95 2.9E-02 - 6.0E+00 6.6E-02 2.7E-01
Di-n-butyl phthalate 12/95 6.7E-02 - 3.0E+01 2.2E-01 6.7E-01
Di-n-octyl phthalate 10/95 1.7E-01 - S.9E+02 5.3E-01 4.1E+00
Ethylbenzene : 22/97 1.0E-03 - 1.7E+03 1.3E-02 1.7TE+03

*Includes both hits and J values.
Key: 5.5E-03 mg/kg is an cxponential expression of 0.0055 mg/kg.
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Table 2-4
(continued)
Frequency of Geometric Mean Upper 95%
Substance Detection* Concentration Range | Concentration Confidence
(# detected/# sampled) (mg/kg) (mg/kg) Limit (mg/kg)
Organics
Isophorone 2/95 <34E-01 - 1.1E+02 1.8E+00 1.0E+02
Methylene chloride 43/97 3.0E-03 - 3.1E+02 1.6E-01 3.1E+02
Methyl ethyl ketone 5/78 1.0E-03 - 9.SE+01 3.2E-03 2.5E-01
Naphthalene 2/95 1.1E-01 - 2.1E-01 1.6E-01 : 1.7E-01
n-Nitrosodiphenylamine 5/95 | 3.9E-02 - 32BE-00 S6E-02 |  12E-01
Polyaromatic hydrocarbons - { :
(PAHs)
Acenaphthene 4/95 3.6E-02 - 6.0E+01 6.3E-02 3.2E-01
Acenaphthylene - 1/95 1.0E-01-- 6.0E+01 | - 15E-01 4.3E-01
Anthracene 5/95 43E-02 - 42E-01 4 8E-02 S5.4E-02
Benzo (a) 14/95 S.0E-02 - 2.7E+01 9.7E-02 2.2E-01
anthracene ~
Benzo(a)pyrene 15/95 47E-02 - 23E+00 8.6E-02 1.5E-01
Benzo(b)fluoranthene/ 20/95 5.8E-02 - 1.6E+00 1.3E-01 2.8E-01
Benzo(k)fluoranthene ' '
Benzo(g,h,i)perylene 11/95 4.5E-02 - 1.6E+00 8.0E-02 1.4E-01
*Includes both hits and J values.
Key: 3.4E-01 mg/kg is an exponential expression of 0.34 mg/kg.
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Table 2-4
(continued)
Frequency of Concentration Range Geometric Mean Upper 95%
Substance Detection®* (# (mg/kg) Concentration Confidence Limit
detected/# sampled) (mg/kg) (mg/kg)
Organics

Chrysene -17/ 95 44E-02 - 2.6E+00 9.6E-02 2.1E-01
9/95 3.9E-02 - 9.5E-01 4.4E-02 5.0E-02

Dibenzo(a,h)anthracene
Fluoranthene 7 26/95 2.0E-02 - 44E+00 S.7E-02 2.3E-01
Fluorene - 4/95 4,1E-02 - 6.0E+01 71.2E-02 - 3.5E-01
Indeno(1,2,3,c,d)pyrene 11/95 4.6E-02 - 3.7E-01 7.7E-02 1.2E-01
2-Methylnaphthalene ~ | 1/97  S9E-02 - 5.9E-02 S9E-02 | 5.9E-02
Phenanthrene 26/95 4.2E-02 - 7.0E+00 9.7E-02 2.8E-01
L Pyrene o ) 23/95 - 5.0E-02 - 3.9E+00 11E-01 | = 24E-01
Tetrachloroethene 28/97 <2.0E-03 - 1.8E-02 3.3E-03 3.7E-03
Toluene 6/97 2.0E-03 - 3.7E+01 3.0E-03 1.0E-02
1,2,4-Trichlorobenzene 1/95 71.7E-02 - 6.0E+01 1.2E-01 3.8E-01
1,1,1-Trichloroethane 5/97 <5.0E-03 - 9.5E+00 5.6E-03 1.8E-02
Trichloroethene | 2/97 <2.0E-03 - 2.6E-02 3.8E-03 4.8E-03
Xylenes (total) 32/97 1.0E-03 - 74E+03 6.4E-02 74E+03
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Table 2-4
(Continued)
Frequency of Concentration Range Geometric Mean Upper 95%
Substance Detection* (# (mg/kg) Concentration Confidence Limit

detected/# sampled) (mg/kg) (mg/kg)

Chromium 50/50 6.1E+00 - 4.9E-02 1.8E+01 (as Cr III) | 3.3E+01 (as Cr III)

‘ 2.6E+00 (as Cr VI) | 4.7E+00 (as Cr VI)
Copper 26/50 <2.5E-02 - 24E+02 47TE+01 8.9E+01
Nickel 37/50 <4.0E-02 - 89E+01 1.3E+01 2.1E+01
Zinc 40/50 <2.0E-02 - 2.8E-03 13E+02 2.6E+02
| Cyanide - 3/39 6.3E-01 - 1.4E+00 - 1.0E+00 " 14E+00

*Includes both hits and J values.

Key: 4.5E-02 mg/kg is an exponential expression of 0.045 mg/kg.

413¢/82
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Table 2-5
Substances of Potential Concern in Stream Sediments - Rockaway River
L.E. Carpenter Site

Frequency of Geometric Mean Upper 95%
Substance Detection” Concentration Range | Concentration Confidence
(#detected /#sampled) (mg/kg) (mg/kg) Limit (mg/kg)
Organics
Bis(2-ethylhexyl)phthalate 6/8 2.6E+00 - 7.6E+01 6.27E+00 7.6E+01
Butyl benzyl phthalate 1/3 <4.0E-01 - 9.2E-01 5.5E-01 9.2E-01
- Di-n-butyl phthalate 2/3 41E-02-23E+00 |  33E-01 23E+00
| Di-n-octyl phthalate 1/7 <3.2E-01 - 2.1E+00 6.85E-01 2.1E+00
| Methylene chloride - < 1/4 © SO9E-02-59E-02 |  S59E-02 59E-02 -
Methyl ethyl ketone 2/2 6.0E-03 - 5.3E-02 1.8E-02 5.3E-02
Naphthalene 2/3 <4.0E-01 - 6.9E-01 2.5E-01 6.9E-01
Polycyclic aromatic
hydrocarbons (PAHs)
Acenaphthene 3/8 <4.0E-01 - 1.3E+00 3.3E-01 7.2E-01
Acenaphthylene 1/3 <4,0E-01 - 4.9E-01 3.6E-01 4.9E-01
Anthracene 4/8 <4.0E-01 - 2.6E+00 S.3E-01 2.6E+00

*  Includes both hits and J values.
Key: 2.6E+00 mg/kg is an exponential expression of 2.6 mg/kg.

413082
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Table 2-5
(continued)
Frequency of Geometric Mean Upper 95%
Substance ~ Detection® Concentration Range | Concentration Confidence
(#detected/#sampled) (mg/kg) (mg/kg) Limit (mg/kg)

Benzo(a)anthracene 5/8 7.1E-02 - 64E +00 9.1E-01 64E+00
Benzo(a)pyrene 5/8 5.8E-02 - 5.0E+00 8.2E-01 5.0E+00
Benzo(b)fluoranthene/ 5/8 1.2E-01 - 8.2E+00 1.2E+00 8.2E+00
Benzo(k)fluoranthene
Benzo(g,h,i)perylene 3/3 5.5E-02 - 3.3E+00 6.8E-01 33E+00
Chrysene s/8 94E-02-65E+00 | 10E+00 | 6.SE+00
Dibenzo(a,h)anthracene:- | - 3/3. : <40E-01-- 14E+00 | _34E-01 . | 14E+00
Fluoranthene ' 5/8 1.7E-01 - 14E+01 1.4E;00 14E+01
Fluorene 3/8 <4.0E-01 - 1.3E+00 4.7E-01 9.8E-01
Indeno(1,2,3,c,d)pyrene 4/8 | 48E-02-25E+00 |  54E-01 2.5E+00
2-Methylnapthalene 1/7 | 2.0E-02 - 2.0E-02 2.0E-02 2.0E-02
Phenanthrene 5/8 9.0E-02 - 1.0E+01 1.2E+00 1.0E+01
Pyrene ‘ 5/8 7.3E-02 - 1.3E+01 1.3E+00 1.3E+01

‘Tetrachloroethene 2/4 3.0E-03 - 1.3E-02 3.6E-03 8.8E-03

*  Includes both hits and J values.
Key: 2.6E +00 mg/kg is an exponential expression of 2.6 mg/kg.
2-18

413C/s2 11/20/90



Table 2-5
(continued)
Frequency of Geometric Mean Upper 95%
Substance Detection’ Concentration Range | Concentration Confidence
(#detected/#sampled) (mg/kg) (mg/kg) Limit (mg/kg)
Toluene 2/4 3.0E-03 - 3.3E-03 3.0E-03 3.0E-03
Xylenes (total) 2/4 3.0E-03 - 1.3E-02 3.0E-03 3.0E-03
Inorganics
Aluminum 1/3 <2.0E-01 - 2.5E+03 29E+00 25E+03
Antimony /7 95E+00 - 43E+02 | 84E+00 43E+02
Arsenic 3/3 5.2E+00 - 1.2E+01 79E+00 12E+01
Barium 1/3 <20E01-10E+02 | 10E+00 | 10E+02
Cadmium 3/3 1.6E+00 - 5.0E+00 2.7E-01 5.0E+00
Calcium 1/3 - <S.0E+00 - 2.0E+03 24E+01 - 22E+03
Chromium 3/3 25E+01 - 3.8E+01 28E+01 33E+01
(as Cr III) (as Cr III)
4.0E+00 4.8E+00
(as Cr VI) (as Cr VI)
Cobalt 1/3 <5.0E-02 - 5.3E+00 1.5E-01 S3E+00

*  Includes both hits and J values.

Key: 2.6E+00 mg/kg is an exponential expression of 2.6 mg/kg.
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Table 2-§
(continued)
Frequency of Geometric Mean Upper 95%
Substance Detection’ Concentration Range | Concentration Confidence
(#detected /#sampled) (mg/kg) (mg/kg) Limit (mg/kg)

Copper 1/7 3.6E+01 - 3.9E+02 8.7E+01 39E+02
Iron 1/3 <1.0E-04 - 1.7E+04 3.5E+00 1.7E+04
Lead 1/7 2.0E+02 - 6.6E+02 1.8E+02 6.6E+02
Magnesium 1/3 SE+00 - 1.5E+03 2.1E+01 1.5E+03
Manganese : - 1/3 <15E-02-34E+02 | = 27E-01 34E+02
Mercury ~ | 6/6 5.0E-01 - 2.5E+00. 3.5E-01 2.5E+00
| Nickel RN 3/3 " L6E+01-19E+01 |  L7E+01 1.9E+01
 Potassium 1/3 <5.0E-00 - 2.8E+02 1.2E+01 2.8E+02
Sodium : . 1/3 - <S.0E-00 - 14E+02 9.6E+00 ~ 14E+02
Vanadium 1/3 <5.0E-02 - 1.3E+02 4.3E+01 1.3E+02
Zinc 3/3 14E+02 - 5.5E+02 2.6E+02 5.SE+02

Includes both hits and J values.
Key: 2.6E+00 mg/kg is an exponential expression of 2.6 mg/kg,
2-20°
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Table 2-6

Substances of Potential Concern in Surface Water

L.E. Carpenter Site

Frequency of Detection® | Concentration Range Geometric Mean Upper 95%
Substance (#detected /#sampled) (mg/L) Concentration Confidence Limit
. (mg/L) (mg/L)
Inorganics
Arsenic 2/3 2.4E-03 - 2.5E-03 2.4E-03 2.5E-03
Barium 1/3 1.1E-02 - <1.0E-01 4.8E-02 1.0E-01
Calcium 1/3 <S5.0E+00 - 1.7E+01 4.8E+00 1.7E+01
Chromium 3/3 1.8E-03 - 8.0E-03 3.6E-03 (as Cr III) 7.0E-03 (as Cr III)
5.2E-04 (as Cr VI) 1.0E-03 (as Cr VI)
Iron 1/3 <1.0E-01 - 3.1E-01 9.2E-02 3.1E-01
Lead 2/3 <3.1E-03 - 8.7E-02 8.7E-03 8.7E-02
Magnesium 1/3 <SOE+00-70E+00|  3.5E+00 7.0E +00
Manganese 1/3 <1.5E-02 - 45E-02 1.4E-02 4.5E-02
Selenium 1/3 <3.4E-03 - 2.5E-03 22E-03 2.5E-03
Sodium 1/3 <S5.0E-03 - 14E+01 45E+00 14E+01
Vanadium 1/3 <8.7E-03 - 2.5E-02 1.8E-02 2.5E-02

Include both hits and J values.

Key: 2.4E-03 mg/L is an exponential expression of 0.0024 mg/L.

413C/S2
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Table 27
Background Data for Inorganics
L.E. Carpenter Site
Potential Soil ‘: Stream® Surface
Contaminants (mg/kg) Sediments Water*
(mg/kg) (mg/L)
Aluminum 7.69E+03 |
Antimony 5.03E+00 145E+00
Arsenic 142E401 |  490E+00
Barium 8.63E+01
Beryllium 7.95E-01 3.90E-01
Cadmium 7.28E-01 2.50E-03
Calcium 7.86E+03
Chromium 7.51E+00 9.90E +00
Cobalt 9.26E+00
Copper 243E+01 2.06E+01 1.67E-02
Iron 2.16E+04
Lead 1.03E+02 5.57E+01 2.07E-02
Magnesium 3.95E+03
Manganese 3.11E+ 02
Mercury 1.03E-01
Nickel 1L4E+01 6.50E +00
Potassium 1.56E+03 ‘
Selenium 8.78E-01 7.00E-01
Silver 6.90E-01
Sodium 1.86E +02
Thallium 920E+00
Vanadium 231E+01
Zinc 129E+02 4.63E+01 9.64 E-02
* Values represcnt three samples.
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Table 2-8

Contaminants of Concern

L.E. Carpenter Site

Contaminant

Shallow

ndwater

Intermediate  Deep

Soil

Stream
Sediments-
Rockaway
River

Surface Water
Rockaway
River

Organics

Acetone

Aroclor 1254

Benzene

Bis(2-ethylhexyl)
phthalate

L R

Butyl-benzyl phthalate

> |

1,1-Dichloro-ethane

12-Dichloro-ethane

1,1-Dichloro-ethene

1,2-Dichloro-ethene
(total)

1,2-Diethyl-benzene

Diethyl phthalate

2,4-Dimethyl-phenol

Di-n-butyl phthalate

Di-n-octyl phthlate

Ethylbenzene

1-Ethylmethylbenzene

Isopropy! benzene

Methylene chloride

I R R T R T T B

Methy! ethyl ketone

Naphthalene

n-Butyl-benzene

n-Decane

n-Nonane

413C/S2
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Table 2-8
(continued)
Groundwater Stream Surface Water
Sediments- Rockaway
Shallow Intermediate. Deep | Rockaway River
Contaminant 1 Soll River
Polycydic aromatic
hydrocarbons (PAHs)
Acenaphthene . X
Acenaphthylene 1 | X
Anthracene X
Benzo (a) anthracene X X
Benzo (a) pyrene X X
Benzo (b) fluor- X X
anthene/Benzo (k)
fluoranthene
Benzo (gh,) X X
perylene
Chrysene X X
Dibenzo (a,h) X X
anthracene
Fluoranthene ] X X
Fluorene ‘ X
Indeno (1,23,c,d) X X
pyrene
Phenanthrene o X X
Pyrene “ X X
Phenol X
Tetrachloroethene X X X
1,2,3,4-Tetramethyl- X
benzene .
Toluene X X X
1,1,1-Trichloroethane X
Trichloro-etheae X
1,2,3-Trimethy} D, ¢
benzene /1,24
Trimethyl-benzene
224
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Table 2-8
(continued)

Contaminant

Groundwater

Shallow Intermediate Deep
o Soil

Stream
Sediments-
Rockaway
River

Surface Water
Rockaway
River

135
Trimethylbenzene

X

Xylenes (total)

X X X

Inorganics

Aluminum

Antimony

Arsenic

Barium

R

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

L R R L L R L R L R L R e R R

Selenium

Sodium

Thallium

Vanadium

Zinc

Cyanide
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SECTION 3
HUMAN HEALTH EVALUATION EXPOSURE ASSESSMENT

3.1 CHARACTERIZATION OF EXPOSURE SETTING
3.1.1 Physical Setting |

The L.E. Carpenter site is bordered to the south by the Rockaway River; to the southwest
by Washington Forge Pond; to the eaét by Wharton Enierprises, Inc.,, and a drainage ditch
located on the Air Products and Chemicals, Inc. property; and to the west and south by
urban development. Two companies cUrrentl;i lease portions of the L.E. Carpenter property

for use as indoor warehousing and light manufacturing.

There are approximately 2 to 3 acres ‘of vegétative cover on the site. The majority of this

' vegetation is early successional herbaceous coverage with forested areas restricted primarily

to the banks of the Rockaway River and aloﬁg an abandoned railway bed.

The Rockaway River flows to the east-northeast. Groundwater is approximately 4 to 8 feet

below the surface of the site and also flows east-northeast (see Figure 1-2).

3.1.2 Potentially Exposed Populations

Those individuals most likely to be exposed to the chemical contaminants from the L.E.
Carpenter site currently include workers on the site, trespassers, and waders/swimmers in
the Rockaway River. Considerations for future exposure scenarios include future workers,
trespassers, waders/swimmers, and hypothetical on-site residents. Although the site is
located in, historically, an industrial area, and will most likely continue to be so, it was
conservatively assumed that, theoretically, a home could be built on the site at some time

in the future.

31
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3.2 IDENTIFICATION AND SELECTIQN:OF EXPOSURE PATHWAYS

Table 3-1 and 3-2 present the exposure pathways for present and future use scenarios
applicable to the L.E. Carpenter site. The rationale for the selected exposure pathways is

discussed in the following text.

3.2.1 Present Use Scenarios
3.2.1.1 Air Pathway

The following narrative describes the pathways and routes of exposure by which a person

could be exposed to site contaminants under current use conditions.

. Inhalation of Airborne Dust

The L.E. Carpenter (Carpenter) site is an industrial facility that is adjacent to a
residential development. As a result, éxposure doses due to inhalation of windblown
dust from the site must be estimated for Carpenter employees and nearby residents.
The Carpenter site is also accessible to local residents since the property is not
completely enclosed within a fence. Most of the property is enclosed, although the
northwestern area (i.e., the area bordering Ross Street) is unfenced to allow for
continued use of Building 8 as an office facility. It is that area that is accessible to
trespassers as well. The presence of all-terrain-vehicle (ATV) tracks on the site
supports the selection of a "trespasser" scenario. Based on the nature of the
trespasser’s activities, exposure factors such as body weight and inhalation rate are
based on a male adolescent between 12 and 18 years of age.

3.2.1.2 Groundwater Pathway

. Drinking Water

There are several wells including a municipal well serving a residential area located
within a mile downgradient from the site. A search of publicly available sampling
information did not suggest likely impact from the site (WESTON, 1991). However,
in the future use scenario, risk from contaminated groundwater will be evaluated with
data collected from on-site wells. Use of on-site groundwater data should provide
a conservative estimate of potential risk to down-gradient, off-site well users.

414C/S351 11/21/90
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3.2,1.3 Soil Pathway

Incidental Soil Ingestion

Since work activities are presently restricted to specific areas of the site and consist
of indoor manufactunng, warehousmg, and office work, incidental ingestion of soil
by employees is not currently an applicable pathway However, trespassers might
participate in activities that result in soil contact. ‘Therefore, incidental soil ingestion
by a trespasser has been evaluated.

Dust Inhalation
Since no work is presently performed outside, the only soil contact route applicable

to the current use scenario is inhalation. Inhalation of contaminated soil has also
been evaluated for trespassers ; and nearby residents.

Dermal Contact

Trespassers are the only md1v1duals exposed to soﬂ through dermal contact since no
work is presently performed out51de '

3.2.1.4 Stream Sediment Pathway

Incidental Ingestion

The Rockaway River is a potential site for wading/swimming. It is deep enough for
these activities and access is available through a railroad right-of-way.
Wading/swimming will allow for coiitact with sediments, making the incidental
ingestion of sediments plausible.

Dermal Contact

Because of factors described above {(see stream sediment, incidental mgesnon)
dermal contact with stream sedlments has also been evaluated for wader/ sw1mmers

35
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3.2.1.5 Surface Water Pathway

. ncidental Ingestion
Since wading/swimming is possible in the Rockaway River, incidental ingestion of

surface water is considered in the present use scenario.

. Dermal Contact

Dermal exposure to contaminants in surface water is also evaluated in the present
use scenario for the wader/swimmer; Dermal contact doses are calculated since
organic chemicals can be absorbed through the skin into the bloodstream.
Absorption potential for most metals is negligible, so dermal contact with water
containing metals will not be evaluated.

3.2.1.6 Fish Ingestion

The Rockaway River adjacent to the L.E. Carpenter site is stocked with trout by the NJDEP
and contains naturally occurring populations of edible sport fish. Therefore, trespassers or
local residents may be potentially exposed to contaminants through the ingestion of fish
caught in the Rockaway River. Therefore, this exposure pathway will be evaluated in both

the present and future use scenarios.

Fish taken from Washington Forge Pond are not included in the fish ingestion pathway.
This pond would not be expected to contain any site-related substances, because it is
upgradient from the site in terms of groundwater movement. Furthermore, the pond is
positioned such that surface runoff from the site into the pond is unlikely. Finally, migration
of fish from the Rockaway River in the vicinity of the site into the pond is prevented by a
concrete barrier that forms the spillway of _th'e pond.

Exposure to chemicals of concern in surface water through fish ingestion were restricted to

those chemicals detected in surface waters above quantification limits. Those chemicals

were:
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. arsenic

. chromium VI (assumed)
. chromium III

. selenium

Additionally, a number of contaminants were found in sediments of Rockaway River that
were not detected in the surface water samples. Because the bioavailability for fish uptake
is uncertain for these chemicals, a screeniﬂg analysis using equilibrium partitioning was
conducted and has been included in Appendix A. Note, however, that use of the screening
analysis is confined to the ecological portion of the risk assessment; no screening analysis
was performed for the human health portion of the risk assessment because the risk
potential of ingestion of these substances is sufficiently addressed in the consideration of risk

due to direct ingestion of sediments and soils.

3.2.2 Future Use Scenarios

The future use receptors are, as previously mentioned, the worker, trespasser, and
wader/swimmer that are currently exposed. At the request of NJDEP, a proposed
residential on-site scenario has been included. L.E. Carpenter and Company intends to
restrict future use of the site to industrial/ménufacturing through the application of a deed

restriction.

Since chemical toxicity is manifested at different doses in children in comparison with adults,

both a child resident and an adult resident are considered for exposure.
3.2.2,1 Air Pathway

. Inhalation Offsite Routes

As part of the future-use residential scenario, inhalation of air-borne contaminants
in dust has been evaluated.

37
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3.2.2.2 Groundwater Pathway

Under the future use scenario, a resident on-site would be using the groundwater for
drinking. Therefore, the ingestion route of exposure is applicable and has been
included.

. n-ingestion f Groundwater

Hypothetical residents would be exposed to volatiles in groundwater through non-
ingestion routes when the substances are vaporized and inhaled. This is possible
while showering, cooking, washing dishes, etc.

32.2.3 Soil Pathway

Hypothetical residents doing yard work, or playing outside would be exposed directly
to soil. Dermal contact with soil can lead to incidental soil ingestion through hand-
to-mouth contact. Therefore, incidental soil ingestion by a resident has been
evaluated.

. Inhalation

Outside activities such as gardening and playing can stir up dust on which
contaminants are adsorbed. Because these fine particles can be inhaled, the dust
inhalation pathway has been evaluated, as stated earlier.

. Dermal

Because outside activities provide the opportunity for dermal contact with soil, the
soil dermal absorption pathway has been evaluated.
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33 QUANTIFICATION OF EXPOSURE

The following Tables 3-3 through 3-12 present the algorithms, as well as the assumptions
used in calculating the exposure doses recelved by the individuals identified as receptors in

the previous section.

Appendix B contains the calculated exposure doses for subchronic and chronic daily intakes

for the present and future use scenarios.

Table 3-13 presents the contaminants of concern and the Federal and New Jersey corrective

action criteria for groundwater (shallow mtermedlate and deep).

A comparison with Federal and state' MCLs (Maximum Contaminant Levels) indicates that

several contaminants exceed standards.

Contaminants in the shallow depth wells that exceed the Federal and /or New Jersey MCLs
are as follows: tetrachloroethane, and xylene exceed EPA and New Jersey regulations; 1,1-
dichloroethene, 1,2-dichloroethene, and methylene chloride exceed only New Jersey
regulations; ethylbenzene, and antimony exceed the Federal MCL and MCLG; nickel and
selenium exceed the Federal MCL and MCLG at maximum concentrations; and
trichloroethene exceeds the New Jersey MCL, and the Federal MCLG at both average and

maximum concentrations, but exceeds the EPA MCL at a maximum concentration only.

Xvlene exceeds the New Jersey MCL in the intermediate well depth. Copper exceeds the
New Jersey MCL at the maximum concentration. Zinc exceeds the EPA MCL at the
maximum concentration. Chromium, nickel and selenium exceed the EPA MCL and MCLG
(nickel and selenium at maximum concentrations only). Lead is the only chemical in the
deep well zone that exceeds the MCLG (zéro for lead), although it does not exceed the
MCL. ‘
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Bis(2-ethylhexyl) phthalate exceeds New Jersey criteria in all groundwater zones.

Concentrations found in the shallow zone are approximately three orders of magnitude

higher than the New Jersey groundwater protection standard.

The chemicals in Table 3-13 that NJDEP states should not exceed a total concentration of
50 ug/L have a total average concentration of 1044 ug/L in the shallow well depth. These
substances are not found in intermediate or deep well depths.

3-10
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Table 3-3

Ingestion of Groundwater

Equation: :
Dose (mg/kg/day) = CW * IR

BW

Where:
CW = Contaminant Concentration in Water (mg/L)

IR = Ingestion Rate (L/day)
BW = Body Weight (kg)

Variable Values:

CW: Site-specific measured values (see‘ Appendix B)

Present Use Assumptions:

This pathway is not of concern in present use scenarios.

Future Use Assumptions:

Resident, Adult:

IR = 2 L/day (_90tf1 percentile water ingestion rate for
adults; EPA, 1991)

BW = 70 kg (adult, average; EPA 1991)

Resident, Child:

IR = 1L/day (assuming one half of the 2 L/day 90th
percentile water ingestion rate for adults; EPA,
1989a)

BW = 15 kg (average for 1-6 year olds; EPA, 1991)

3:11
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Table 3-4

Non-ingestion of Groundwater Uses

Equation:
Dose (mg/kg/day) = CW ¢ IRCE
BW
Where:
CW = Contaminant Concentration in Water (mg/L)
IRCE = Inhalation Rate Concentration Equivalent (L/day)
BW = Body Weight (kg)

Variable values:

CW: Site-specific measured values (see Appendix B)

Present Use Assumptions:

This pathway is not of concern in present use scenarios.

Future Use Assumptions:

Resident, Adult:
IRCE = 2 L/day (adult api;roximate equivalent dose of volatiles
from inhalation of groundwater; Cothern et al., 1986)
BW = 70 kg (adult, average; EPA 1991) |
Resident, Child:

IRCE = 1L/day (conservatively assuming the preteen (32 kg)
approximate equivalent dose of volatiles from inhalation
of groundwater to be equal to the dose for a 16 kg
child; Cothern et al., 1986)

BW = 15 kg (average for 1-6 year olds; EPA, 1991)

3-12
414C/s351

11/21/90



Table 3-5

Incidental Ingestion of Soil

Equation: ,
Dose (mg/kg/day) = CS * SIR
_BW
Where:
CS = Contaminant Concentration in Soil (mg/kg)
SIR = Soil Ingestion Rate (kg/day)
BW = Body Weight (kg)

Variable Values:

CS: Site-specific measured values (see Appendix B)
Present Use Assumptions:

Trespasser:

SIR = 50 mg/day (5.0E-05 kg/day) (assuming that one half of the
adult incidental soil ingestion daily intake of 100 mg occurs
while trespassing on-site; EPA, 1991)

BW

55.9 kg (average weight of a 12-18 year old; EPA, 1989b)

3-13
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Table 3-5
(Continued)

Future Use Assumptions:

Worker: SIR =

BW =
Resident, Adult:

SIR =

BW =
Resident, Child:
SIR =

BW =

50 mg/day (5.0E-05 kg/day) (assuming that one-half of the
adult incidental soil ingestion daily intake of 100 mg occurs
while working on-site; EPA, 1991)

70 kg (adult, average; EPA, 1991)

100 mg/day (1.00E-04 kg/day) (adult incidental soil
ingestion rate, EPA, 1991)

70 kg (adult, average; EPA, 1991)

200 mg/day (child incidental soil ingestion rate; EPA, 1991)

414C/s351

15 kg (average for 1-6 year olds; EPA, 1991)
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Table 3-6

lnhalation' of Soil Dust

Equations: ‘
Dose (mg/kg/day) = CS * RD * IR
" BW

Where:

CS = Contaminant Concentration in Soil (mg/kg)

RD = Respirable Dust (k§/m3)

IR = Inhalation Rate (m>/day)

BW = Body Weight (kg)

Variable Values:

CS Site-specific measured values (see Appendix B)
RD 30 pg/m’ (3.0E-08 kg/m*)(MADEQE, 1987)

Present Use Assumptions:

wu

Worker:

IR = 20m*/day (EPA, 1991)

BW = 70 kg (adult, average; EPA, 1991)
Trespasser:
IR = 1.7 m*/day (assuming 20 m3/day; EPA, 1991, 2 hours/24 hours
spent on-site)
BW = 559 kg (average weight of a 12-18 year old; EPA, 1989b)
3-15
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Table 3-6
(Continued)

Future Use Assumptions:
Resident, Adult:

20 m3/day (adult, upper bound inhalation rate; U.S. EPA,
1991)

IR

BW

70 kg (adult, average; EPA, 1991)
Resident, Child:

IR = 25.6 m®/day (calculated from data for 6 year olds, assuming 8
hours at rest, 8 hours of light activity, and 8 hours of moderate

activity; EPA, 1989b)

BW

15 kg (average for 1-6 year olds; EPA, 1991)

3-16
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Table 3-7

Dermal Cox}iact with Soils

Equation: »
Dose (mg/kg/day) = CS * SA * AF * ABS
BW
Where:
CS = Contaminant Concentration in Soil (mg/kg)
SA = Surface Area Available for Contact (cm?/day)
AF = Adherence Factor (kg/cm?)
ABS = Absorbance Factor (no units)
BW = Body Weight (kg)

Variable Values:

CS
AF

ABS

Site-specific measured values (see Appendix B)

1.45E-06 kg/cm? (adherence factor for commercial potting soil to
the hands; EPA, 1989a)

Polyaromatic hydrocarbons - 2% (Yang et al., 1989)

Semivolatile organics - 5% (assumed)

Volatile organics and cyanide - 50% (assumed)

All other inorganics - 0%

Present Use Assumptions:

Trespasser:
SA = 3120 cm?/day (50th percentile surface area for the arms and
hands of an adult male; EPA, 1989a)
BW = 559 kg (average weight of a 12-18 year old; EPA, 1989b)
3-17
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Table 3-7
(Continued)

Future Use Assumptions:

Worker:
SA = 3120 cm?/day (50th percentile surface area for the arms and
hands of an adult male; EPA, 1989)
BW = 70 kg (adult, average; EPA, 1991)

Resident, Adult:

SA

3120 cm?/day (50th percentile surface area for the arms and
hands of an adult male; EPA, 1989)

BW = 70 kg (adult, average; EPA, 1991)
Resident, Child:

SA = 3910 cm?/day (50th peréentile surface area for the arms, hands,
and legs of a 6-7 year old; EPA, 1989a)

BW = 15 kg (average for 1-6 year olds; EPA, 1989b)

3-18
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Table 3-8
Incidental Ingestion of Stream Sediments
(Rockaway River)
Equation:
Dose (mg/kg/day) = CSS * IR
" BW
Where:
CSS = Contaminant Concentration in Stream Sediments (mg/kg)
IR = Ingestion Rate (kg/day)
BW = Body Weight (kg)
Variable Values:
CSS = Site-specific measured values (see Appendix B)

Present Use Assumptions:
Wader/Swimmer:

IR = 25E-05 kg/day (assuming that one-quarter of the adult
incidental soil ingestion daily intake of 100 mg occurs on site;
EPA, 1991)

BW = 25 kg (average body weight for a 6-10 year old child; EPA,
1989b)

Future Use Assumptions:

The only applicable future use scenario is a continuation of present use.

3-19
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Table 3-9
Dermal Contact w;th Stream “Sediments
(Rockaway River)
Equation: | |
Dose (mg/kg/day) = CSS * SA * AF * ABS
BW

Where:

CSS = Contaminant Concentration in Stream Sediments (mg/kg)

SA = Surface Area Available for Contact (¢cm?/day)

AF = Adherence Factor (kg/cm?)

ABS = Absorbance Factor (no units)

BW = Body Weight (kg)

Variable Values:

CSS
AF

ABS

Site-specific measured values (see Appendix B)

1.45E-06 kg/cm® (adherence factor for commercial potting soil to
the hands; EPA, 1989a) ‘

Polyaromatic hydrocarbons 2% (Yang et al 1989)

Semivolatile organics - 5% (assumed)

Volatile organics and cyanide « 50% (assumed)

All other inorganics - 0%

Present Use Assumptions:

Wader/Swimmer:

SA

BW

= 1132.7 cm?/day (50th percentile surface area for the hands and
feet of a 6-10 year old; EPA, 1989a)

25 kg (average body welght for a 6-10 year old child; EPA,
1989b)

Future Use Assumptions:

The only applicable future use scenario is a continuation of present use.

414C/5351
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Table 3-10

Incidental Ingestion of Surface Water
(Rockaway River)
Equation:
Dose (mg/kg/day) = CSW * CR * ET
_. BW

Where:

CSW = Contaminant Concentration in Stream Sediments (mg/kg)

CR = Contact Rate (L/hr)

ER = Exposure Time (hr/day)

BW = Body Weight (kg)

Variable Values:

CSW = Site-specific measured values (see Appendix B)

Present Use Assumptions:

Wader/Swimmer:
CR = S5.0E02 L/hr (EPA, 1989a)
ET = 1 hr/day (assumed)
BW = 25 kg (average body weight for a 6-10 year old child; EPA,

1989b)

Future Use Assumptions:

The only applicable future use scenario 1s ‘a continuation of present use.
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Table 3-11
Dermal Contact with Surface Water
(Rockaway River)
Equation: .
Dose (mg/kg/day) = CSW * SA *t PC * ET * CF
- BW
Where:
CSW = Contaminant Concentration in Surface Water (mg/L)
SA = Surface Area Available for Contact (cm?)
PC = Dermal Permeability Constant' (cm/hr)
ET = Exposure Time (hr/day)
CF = Volumetric Conversion Factor (L/cm’)
BW = Body Weight | |
Variable Values:

CSW = Site-specific measured values (see Appendix B)

PC = 8.00 E-04 cm/hr (the permeability of water, used as a default value;

EPA, 1989a; EPA, 1988)
CF = 1L/1000 cm®
Present Use Assumptions:
Wader/Swimmer:
SA = 9250 cm® (50th percentile total body surface area for 6-9 year

olds; EPA, 1989a)

ET 1 hr/day (assumed)

BW

25 kg (average body weight for a 6-10 year old child; EPA,
1989b) ‘

Future Use Assumptions:

The only applicable future use scenario is a continuation of present use.

3-22
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Table 3-12

Fish Ingestion

L

Equation:
Dose (mg/kg/day) = CF * IR
BW*F

Where:

CF = CSW*BCF

CF = Concentration in Fish (mg/kg)

CSW = Contaminant Concentration in Surface Water (mg/L)

BCF = Bioconcentration factor (L/kg)

IR = Human Ingestion Rate of Flsh (g/day)

BW = Body Weight (kg)

F = Conversion Factor (g/kg)

Variable Values:

CSW

Site-specific measured ﬂralues (see Appendix B)
BCF = Compound Specific
CF = Calculated as outlined above

F = 1000 g/kg

Present Use Assumptions:

Resident, Adult:

IR = 54 g/day (assuming onc—qﬁarter of the S0th percentile fish
ingestion rate; EPA, 1991)
BW = 70 kg (adult, average; EPA, 1991)

Resident, Child:

IR

27 g/day (assuming one-half the adult ingestion rate)

BW 15 kg (average for 1-6 year olds; EPA, 1991)

Future Use Assumptions: The only applicable future use scenario is a continuation of
present use.
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Table 3-13
Comparison of Groundwater Contaminant Concentrations to MCLs

Geometric Mean Site Concentration EPA* New
(mg/L) Upper 95% Confidence Limit (mg/L) : Jersey®
Contaminant Shallow Intermediate Deep MCLG MCL MCL
v Wells Wells Wells Shallow Intermediate Deep (mg/L) (mg/L) (mg/L)
ORGANICS '
Bis(2-ethylhexyl) 1.57E-01 S52E-03 | 1.44E-02 | 62B+01 3.23E-02 1.80E +00 SOBE-03°
phthalate
Butyl-benzyl | 137E02 | 166E-01 | * (c)
phthalate '
1,1 Dichloroethane 6.00E-03 | A 1.04E-01 | *(©)
1,2-Dichloroethane | 1.48E-03 - 170E-03 | 2E-03
1,1-Dichloroethene 3.22E-03 3.82E-03 TE-03 TE-03 2E-03
1,2-Dichloroethene 4.15E03 ] 1.40E-02 | : 1 TE-02(p) TE-02(p) _1E-02
(total)
1,2-Diethylbenzene 9.80E-02 2.5E-02 *(c)
Diethylphthalate 2.20E-03 2.20E-03
2,4-Dimethylphenol 1.10E-02 7.41E-03 8.00E-02 2.73E-02 * (o)
Di-n-butyl phthalate 1.03E-02 3.64E-02 * (c)
a = EPA, 1989c.
b = The source for MCLs is Stokman, S. NJ DEP Memorandum, March 20, 1989 unless otherwise footnoted.
¢ = Blyskun, G. NJ DEP Memorandum, October 4, 1990.
d = Secondary
{(p) = Proposed MCLG - Maximum Corntaminant Level Goal;
* = Combined total concentration of all values with an asterisk shall not exceed 50 pg/L. MCL - Maximum Contaminant Level
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Table 3-13
(Continued)
Geometric Mean Site Concentration EPA" New
(mg/L) ‘| Upper 95% Confidence Limit (mg/L) Jersey®
Shallow Intermediate Deep MCLG MCL MCL
Contaminant Wells Wells Wells | Shallow | Intermediate | Deep (mg/L) mg/L) | (mg/L)
Di-n-octyl phthalate 1.38E-02 1.70E-01 *(©
Ethylbenzene 4,66E-02 3.78E-03 2.60E+01 3.59E-02 7E-01(p) | 7E-01(p)
1-ethyl-3-methyl- 1.69E-02 4.20E-01
benzene
Isopropyl benzene 1.26E-02 S0SE-02 *(c)
Methylene chloride 2.84E-02 9.70E-01 - 2E-03
 Naphthalene 2.53E-03 2.59E-03
n-Butylbenzene 6.65E-03 1.05E-02 * (0
n-Decane - 245E-02 3.10E+00 * (o)
n-Nonane 1.36E-02 1.97E-01 *(c)
Phenol 1.05E-02 4 87E-02 * ()
Tetrachloroethene 3.11E-03 3.57E-03 0(p) SE-03(p) 1E-03
a = EPA, 1989c.
b = The source for MCLs is Stokman, S. NJ DEP Memorandum, March 20, 1989 unless otherwise footnoted,
¢ = Blyskun, G. NJ DEP Memorandum, October 4, 1990.
d = Secondary
(p) = Proposed MCLG - Maximum Contaminant Level Goal;
- =

Combined total concentration of all values with an asterisk shall not exceed 50 ng/L. MCL - Maximum Contaminant Level
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Table 3-13
(Continued)
Geometric Mean Site Concentration EPA* New
(mg/L) Upper 95% Confidence Limit (mg/L) Jersey®
Contaminant Shallow Intermediate Deep MCLG MCL MCL
Wells Wells Wells Shallow Intermediate Deep (mg/L) (mg/L) (mg/L)
1,2,3,4-Tetramethyl- 7.95E-03 2.17B-02 * (0
benzene
Toluene 8.11E-03 1.10E-01 2E+00(p) | 2E+00(p)
1,1,1-Trichloroethane | 2.81E-03 . ] 3.01E-03 . . | 26E-02
Trichloroethene 3.28E-03 3.94E-03 1 0 SE-03 1E-03
1,2,3-Trimethyl- 3.83E-02 - . - 40TE-01 = 1 : =5 al .
benzene/1,2,4- ‘ , . (©)
Trimethylbenzene
' 1,3,5-Trimethyl- 2.25E-02 4,90E-01 ‘ *
benzene ' ) ' ' B - 1 ' ©
Xylenes (total)  1.40E-01 5.08E-03 1.20E+02 3.56E-01 1E+01(p) 1E+01(p) | 44E-02
INORGANICS
Antimony 9.22E-02 483E-01 3E-03 1E-02
Arsenic 7.09E-03 | 4.02E-03 1.78E-02 4 45E-03
a = EPA, 1989c.
b = The source for MCLs is Stokman, S. NJ DEP Memorandum, March 20, 1989 unless otherwise footnoted.
¢ = Blyskun, G. NJ DEP Memorandum, October 4, 1990.
d = Secondary
(p) = Proposed MCLG - Maximum Contaminant Level Goal;
* = Combined total concentration of all values with an asterisk shall not exceed 50 pg/L. MCL - Maximum Contaminant Level
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Table 3-13
(Continued)
Geometric Mean Site Concentration EPA* New
(mg/L) Upper 95% Confidence Limit (mg/L) Jersey*
Contaminant Shallow | Intermediate | Deep MCLG MCL MCL
Wells Wells Wells Shallow Intermediate Deep (mg/L) (mg/L) (mg/L)
Chromium 7.09E-03 5.25E-03 3.92E-02 1.27E-02 1E-01(p) 5.0E-02
Copper 1.19E-02 6.56E-03 6.09E-03 | 2.65E-02 1LO7TE-02 1.14E-02 1.3(p) 1E+00*
Lead 247E-03 4.75B-03 0 50E(02
Nickel | S5A45E-03 | 427E-02 | 1 1.01E-02 1.02E +00 : 1E01 1E-01
Selenium 271E03 | 249E-03 | | 394E-03 2.50E-03 5.5E-02(p) 1.0E-02
Ziiic [ 648E-02 | 294B-02 | 217802 | 200E01 | 22E4 |3sEm | 000 | s | -~
a = EPA, 1989c.
b = The source for MCLs is Stokman, S. NJ DEP Memorandum, March 20, 1989 unless otherwise footnoted.
¢ = Blyskun, G. NJ DEP Memorandum, October 4, 1990.
d = Secondary
(p) = Proposed MCLG - Maximum Contaminant Level Goal;
* = Combined total concentration of all values with an asterisk shall not exceed 50 ug/L. MCL - Maximum Contaminant Level
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SECTION 4
TOXICITY ASSESSMENT

4.1 INTRODUCTION

The purpose of the toxicity assessment is to identify the toxicity values (i.e., cancer slope
factors and reference doses) that are used in‘Section S to evaluate the potential health risks
posed by the doses that were estimated in Section 3. When available, current human health
toxicity values that have been developed by/the U.S. EPA (EPA) have been used. When

appropriate established values were not available, they were derived from other existing

toxicity values or data.

In evaluating potential health risks, both carcinogenic and noncarcinogenic health effects
must be considered. Excessive exposure to all pollutants can potentially produce
noncarcinogenic health effects, while the p'otential for carcinogenic effects is limited to
exposure to certain substances. Therefore, it was necessary to identify and select noncancer
toxicity values for each of the chemicals selééted for evaluation and to identify and select

cancer toxicity values only for those chemicals that have evidence of carcinogenicity.

42 CANCER SLOPE FACTORS

The toxicity values that are used in the evaluation of carcinogenic risks in Section 5 are

cancer slope (i.e., potency) factors that have been developed by EPA. It is assumed by EPA

in developing cancer slope factors that the risk of cancer is linearly related to dose. This
means that even if all of the cancer data obtained from laboratory animals or
epidemiological studies are for relatively high doses, it is conservatively assumed that these
high doses can be extrapolated down to exfremely small doses, with some risk of cancer
remaining. ‘This is a nonthreshold theory: that assumes that even a small number of
molecules (possibly even a single molecule).of a carcinogen may cause changes in a single
cell that could result in the cell dividing in an uncontrolled manner and eventually lead to
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cancer. The slope factors are usually derived by EPA by a linearized multistage model and
usually reflect the upper-bound limit of the potency of the chemical. As a result, the
calculated carcinogenic risk is likely to represent a plausible upper limit to the risk. The
actual risk is unknown, but is likely td be ldWer than the predicted risk, and may be even
as low as zero (EPA, 1986a; 1989). |

With the exceptions of lead and butyl ‘benzyl'}'phthalate, all chemicals in this study that have
evidence of carcinogenicity in animals and/c;r humans and are classified as carcinogens by
EPA (Groups A, B, or C) and/or the Intemafional Agency for Research on Cancer (IARC)
(Groups 1, 2A, or 2B) will be evaluated for potential carcinogenic risk (CIS, 1988; EPA,
1990). The chemicals that have been categorized as cal‘j{cinogens and their EPA and IARC
carcinogenicity classifications are presented in Table 4-1. An explanation of the EPA and

IARC carcinogenicity classification systems lS presented in Table 4-2.

Although lead is classified by the EPA as a c#rcinogen (Group B2), EPA recommends that
its carcinogenicity not be quantitated for the purpose of risk assessment because of the
uncertainty of its carcinogenic potency. In addition, EPA has stated that lead does not
appear to be a potent carcinogen and that at low doses "the non-cancer effects of lead are
of greatest concern for regulatory purposes” (EPA, 1988). There are currently no EPA-
derived slope factors for lead. There are also no slope factors available for butyl benzyl
phthalate, which is categorized by EPA as a é_roup C carcinogen. In the absence of slope
factors, lead and butyl benzyl phthalate were not included in the evaluation of potential

cancer risk.

The potential cancer risk posed by Polycyciic Aromatic Hydrocarbons (PAHs) will be

evaluated using the following two approaches:
. The traditional EPA approach which assumes that all carcinogenic PAHSs have

the potency of benzo(a)pyrene (EPA, 1984a), and
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. A comparative potency approach developed by ICF Clement (Clement, 1988).
(Note: This is included as a part of the sensitivity analysis in Section 5.)

In assessing the carcinogenic risk posed by PAHs, EPA has, in the past, recommended the
use of the slope factor for benzo(a)pyrene to estimate the risk posed by all carcinogenic
PAHs (EPA, 1984a). EPA is currently reevaluating the slope factor for benzo(a)pyrene.
In the absence of a published revised value, the previo;lsly developed factor (EPA, 1986b)
was used for the EPA approach. BenZO(g;h,‘-i)perylene and indeno(1,2,3-c,d)pyrene are not
currently categorized as carcinogens by EPA or IARC. They were therefore not included

in the EPA type assessment.

Because benzo(a)pyrene is one of the most patent of the carcinogenic PAHS, it is believed
that the EPA approach described above will result in an overestimate of risk due to PAHs.
ICF-Clement has recently developed, under contract to EPA, a comparative approach in

which the carcinogenic PAHs are assigned relative potency estimates.

These potency estimates can be used to calculate compound-specific slope factors from the
slope factors for benzo(a)pyrene. Benzo(g,h,‘i‘)perylene and indeno(1,2,3-c,d)pyrene will be
included in the evaluation of cancer risk because Clement has assigned a relative potency

factor for each. This relative potency approach is still under review by EPA.

The carcinogenic potency of a substance depeiids, in part, on its route of entry into the body
(e.g., oral, inhalation, or dermal). Therefore, slope factors are developed and classified
according to the route of administration. EPA has developed oral and/or inhalation slope
factors for some carcinogens (EPA, 1990). Dermal slope factors have not been derived for
any chemicals. The slope factors that are used in this evaluation are discussed, by exposure

route, in the following subsections.
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EPA and IARC Categorizations of the Carcinogenic Pollutants

Table 4-1

EPA IARC
Carcinogenicity Carcinogenicity
Pollutant Category Category
Organics
Arochlor 1254 B2(a) 2A(a)
Benzene A 1
Benzo(a)anthracene B2 2A
Benzo(a)pyrene B2 2A
Benzo(b)fluoranthene B2 2B
Benzo(k)fluoranthene B2 2B
Bis(2-ethylhexyl)phthalate B2 2B
Butylbenzyl phthalate C(b) 3
Chrysene B2 3
Dibenzo(a,h)anthracene B2 2A
L,1-Dichloroethane C NL
1,2-Dichloroethane B2 2B
1,1-Dichloroethene C NL
Indeno(1,2,3-c,d)pyrene B2 2B
Methylene chloride B2 2B
Tetrachloroethene B2 2B
Trichloroethene B2 3
Inorganics
Arsenic A 1
Beryllium B1 , 2A
Cadmium Bi(c) 2A
Chromium (VI) A(c) 1
Lead B2 2B
Nickel 1

A(c)

(a) Classification is for polychlorinated biphenyls.

(b) Classification is for oral route only.

(¢) Classification is for inhalation route only.

414C/s4
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Table 4-2

EPA and IARC Categorizations of Carcinogens
Based on Human and Animal Evidence

EPA Categorization of Carcinogens (EPA, 1986b)

Animal Evidence
No

Sufficient ., Limited Inadequate No Data Evidence
Human Evidence
Sufficient A A A A A
Limited Bl B1 B1 B1 B1
Inadequate B2 C D D D
No data B2 ‘ C D D E
No evidence B2 ] C D D E
Key:
Group A - Human carcinogen (sufﬁc‘ient‘ eviden;:e from epidemiological studies).
Group Bl - Probable human carcinogen (at least limited evidence of carcinogenicity to humans).
Group B2 - Probable human carcinogen (a combination of sufficient evidence in animals and inadequate data

in bumans).
Group C - Possible human carcinogen (limited evidence in animals in the absence of human data).
Group D - Not dassified (inadequate animal and human data).
Group E - No evidence for carcinogenicity (no eﬁaence for caréinogenicity in at least two adequate animal
tests in different species, or in both epidemiological and animal studies).
4-5
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Table 4-2
(Continued)

IARC Categorization of Carcinogens (WHO, 1987)

Groupl - Human carcinogen (sufficient evidence of carcinogenicity in humans).

Group 2A - Probable human carcinogen (limited evidence of carcinogenicity in humans and sufficient
evidence of carcinogenicity in experimental animals).

Group 2B - Possible human carcinogen (limited ‘evidence of carcinogenicity in humans and insufficient
evidence of carcinogenicity in experimental animals; insufficient evidence of carcinogenicity in
humans and sufficient evidence of carcinogenicity in experimental animals; or insufficient
evidence of carcinogenicity in humans and limited evidence of carcinogenicity in experimental
animals, with supporting evidence from' other relevant data).

Group3 - Not classifiable (substances in this category do not fall into any other category).

Group4 - Probably not carcinogenic to humans,
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42.1 Oral Route

As previously noted, the carcinogenic potency of a chemical depends on its route of entry
into the body. In some cases, a carc,inogen_: may produce tumors only at or near a specific
natural route of entry (e.g., nasal passages), and may not be carcinogenic through other
exposure routes. This applies to several of the evaluated inorganic pollutants, including
cadmium, chromium VI, and nickel (EPA, 1990). Therefore, cancer risk was not calculated
for these metals through the oral route. Oral slope factors, expressed in units of
(mg/kg/day) and/or unit risk factors, expréssed in units of (ug/L)?, were available for the
remaining evaluated carcinogens. A slope factor was calculated from the unit risk factor,
in accordance with EPA guidance (EPA, 1990), if a slope factor was unavailable.

4.22 Inhalation Route

The carcinogenic potency of inhalation carcinogens can be presented as a slope factor ex-
pressed in units of (mg/kg/day)?, or as a unit risk factor expressed in units of (ug/m’)".
These values can be interconverted in accordance with EPA guidance by taking into
consideration the inhalation of 20 m’(air)/day and a body weight of 70 kg (EPA, 1990). In
Subsection 5.1.1, the potency of inhalation carcinogen§ expressed as the slope factor (i.e.,
(mg/kg/day)?) will be used in conjunction with the estimated daily intakes, calculated as

administered dose, in estimating cancer risk:

Inhalation slope factors were available for most of the carcinogens selected for evaluation
(EPA, 1990). For the few organics for which an inhalation slope factor was unavailable, the

oral slope factor was used to evaluate the inhalation pathway.

The inhalation slope factor for nickel refinery dust was used to-evaluate the risk posed by
nickel through the inhalation pathway. EPA has developed inhalation slope factors for
nickel as nickel subsulfide and as refinery dust. The form in which nickel is present in the

sampled media is not known but is expected to vary. The composition of refinery dust also
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varies, depending on the process, but can include both nickel sulfides and oxides. Because
refinery dust can contain several forms of_nickel, thc inhalation slope factor for nickel

refinery dust was used in preference to the slope factor for nickel subsulfide.

4.2.3 Dermal Route

Although few data are available concerning the carcinogenic activity of chemicals that are
systemically absorbed through dermal exposure, it is assumed that chemicals that are
carcinogenic through the oral route are potentially carcinogenic through the dermal route,
provided that the substances can penetrate skm Metals are assumed to have no absorption
potential through skin and are not eva-luated‘; fbr carcinogenic potential as a result of dermal
exposure. All carcinogenic organic substances are considered to be capable of penetrating

skin to at least a limited extent and are evaluated for carcinogenic potential via the dermal

route.

In the absence of dermal slope factors for all of the carcinogens, a dermal slope factor was
derived for each chemical, in accordance with EPA guidance, by dividing its respective oral
slope factor by an appropriate gastrointestinal absorption factor (EPA, 1989). As a result,
each dermal slope factor represents the pdiency of the absorbed dermal dose. This is
consistent with the approach described in Subsection 3.3 for calculating intake through

dermal exposure, in which the estimated daily intake is expressed as an absorbed dermal

dose.

Ideally, each oral slope factor should be adjusie_d by a gastrointestinal absorption factor that
corresponds specifically to the test species/strain and the vehicle that were used in the
study(ies) on which the oral slope factor was based. These data were either lacking for most
of the chemicals or were, at best, limited. Therefore, as%umptions were made regarding the
gastrointestinal absorption of each of the ch:qmicals, depending on their general chemical
classification: volatile organic or semi-volatile organic. The assumptions were based on

available information for substances which fall'into these categories and are expected to be
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conservative. Gastrointestinal absorption factors of 90 percent (0.90) and 50 percent (0.50)
were assumed for volatile organics and semi-volatile organics. It should be noted that the
lower the gastrointestinal absorption factor, the more conservative the toxicity value that is

derived.

Oral toxicity values for volatile organics are commonly based on data from oral studies in
which the agent is administered in drinking water or by gavage, or are extrapolated from
inhalation toxicity studies. Absorption through these routes would be expected to be close
to or at 100 percent. Assuming the possibility of less than total absorption, a gastrointestinal
absorption factor of 0.90 was used for volatile organics.  Oral toxicity values for semi-volatile
organics are usually derived from oral studiés in which the agent is administered in the diet,
by gavage, or by capsule. In a few cases, théy may also be developed from inhalation data.
Semi-volatile organics are also expected to be well absorbed (i.e., SO percent or greater).
A gastrointestinal absorption factor of 50 percent was assumed for the semi-volatiles. This
value probably best approximates absorptid,ﬁ through dietary exposure, and is likely to be
conservative for the other vehicles (i.e., gavage and capsule).

424 Summary

The slope factors for the carcinogenic.pollutants are presented in Table 4-3. The reference
or basis for each of the slope factors is provided.

4.3 REFERENCE DOSES

Unlike the approach used in evaluating cancer risk, for noncarcinogenic health effects it is
assumed that a threshold dose exists below which there is no potential for toxicity. The
toxicity values used to evaluate the potential for noncarcinogenic health effects are
generically referred to in this document as reference doses (RfDs). The term RfD was
developed by EPA to refer to a dally mtake of a chermcal to which an individual can be
exposed without any expectation of noncarcmogemc adverse health effects occurring (e.g.,
49
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TABLE 4-3 TOXICITY VALUES

CHEMICAL INGESTION
CARCINOGENIC REFERENCE SUBCHRONIC REFERENCE  CHRONIC REFERENCE
SLOPE OR ORAL OR ORAL OR
FACTOR BASIS REFERENCE  BASIS REFERENCE  BASIS
DOSE DOSE
(mg/kg/day)-1 (mg/kg/day) (mg/kg/day)
ORGANICS
Acetone NA 1.00E-01 CORD 1.00E-01 EPA, 1990
Aroclor 1254 7.70E400 EPA, 1990 7.00E-05 EPA, 1090 (a) 7.00E-06 EPA, 1990 (a)
Benzene 290E:02 EPA, 1990 100E02 Derived 1.00E-03 Derived
Bis({2-ethythexyl) phthalate 1.40E-02 EPA, 1900 2.00E-02 EPA, 1990 200E-02 EPA, 1990
Butylbenzyl phthalate ND 2.00E+00 EPA, 1990 2.00E-01 EPA, 1990
11,1-Dichtoroethane , , 9.10E-02 EPA,; 1990(b) - 1:00E+00 EPA, 1900 - 1.00E-01 EPA, 1990
1,2-Dichioroethane 9.10E-02 EPA, 1890 7.40E-03 CORD 7.40E-03 Derived
1,1-Dichioroethene 6.00E-01 EPA, 1990 9.00E-03 EPA, 1990 9.00E-03 EPA, 1990
'1,2-Dichloroethene (total) . NA 200E:01 EPA, 1990 2.00E-02 EPA, 1990 2
11:2:Diethybenzene i NA 500E-:02 CORD 5.00E-02 Derived
Diethyiphthalate NA 8.00Ex00 EPA, 1990 8.00E-01 EPA, 1990
& | 2.4:Dimethyipheno NA 200E-01 EPA, 1990 200E-02 EPA, 1990
— Di-n-butyl phthalate NA 1.00E+00 EPA, 1990 1.00E-01 EPA, 1990
< Di-n-octyl phthlate NA 2.00E-02 EPA, 1990 2.00E-02 EPA, 1990
|Eihytbenzene — - NA ) 1.00E+00 EPA, 1980 1.00E-01 EPA, 1990
1-ethyl-3-methyibenzene NA 5.00E-02 CORD 5.00E-02 Derived
Isopropy! benzene (cumene) NA 4.00E-01 EPA, 1990 4.00E-02 EPA, 1990
Methylene chioride 7.50E-03 EPA, 1990 6.00E-02 EPA, 1990 6.00E-02 EPA, 1990
Methyl ethyl ketone NA 500E:01 EPA, 1990 §.00E-02 EPA, 1990
Naphthalene NA 4,00E-03 EPA, 1990 400E-03 EPA, 1990
n-Butylbenzene NA 5.00E-02 CORD 5.00E:02 Derived
n-Decane NA 2.10E-01 CORD 2.10E-01 Derived
n-Nonane NA 1.07E+00 CORD 1.07E+00 CIRD
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TABLE 4-3 TOXICITY VALUES

CHEMICAL INGESTION
CARCINOGENIC REFERENCE SUBCHRONIC  REFERENCE  CHRONIC REFERENCE.
SLOPE OR ORAL OR ORAL OR
FACTOR BASIS REFERENCE  BASIS REFERENCE  BASIS
DOSE DOSE
(mg/kg/day)-1 {mg/kg/day) (mg/kg/day)
Polycyclic aromatic hydrocarbons (PAHs)
Acenaphthena NA 6.00E-01 EPA, 1690 6.00E-02 EPA, 1990
Acenaphthylene NA 3.00E-01 EPA, 1990 (c) 3,00E-02 EPA, 1990 (c)
Anthracene NA 3.00E+00 EPA, 1990 3.00E-01 EPA, 1690
Benzo (a) anthracene 1.15E+01 EPA, 1986 (d) 3.00E-01 EPA, 1990 (c) 3.00E-02 EPA, 1990 (c)
4.67E-01 Clement, 1088 (e) - - - -
Benzo{a)pyrene 1.15E401 EPA, 1986 3.00E-01 EPA, 1990 (c) 3.00E-02 EPA, 1800 (c)
3.22E+00 Clement, 1988 — — — - -
Banzo{b)lluorarthene/Benzo{k)fiuoranihene 1.15E+01 EPA, 1086 (d) 3.00E-01 EPA, 1990 (c) 3.00E-02 EPA, 1890 (c)
4.50E-01 Clement, 1988 —_— - — —
Benzo(g,h.ijperylene 7.08E-02 Clement, 1988 3.00E-01 EPA, 1990 (c) - 3,00E-02 -EPA, 1600:(c)
_Chrysene -- “1.15E+01 EPA; 1986 (d) "3.00E-01 EPA, 1990(c) 3.00E-02 EPA, 1990 (c)
' 1.42E-02 Clement, 1988 — - e —
Dibenzo{a,hjanthracene 1.15E+01 EPA, 1986 (d) 3.00E-01 EPA, 1990 (c) 3.00E-02 EPA, 1990 (c)
3.57E+00 Clement, 1938 — — - -
Fluoranthene NA 4.00E-01 EPA, 1990 400E-02 EPA, 1990
Fluorene NA - 4.00E01 EPA, 1890 400E-02 EPA, 1990
Indeno(1,2,3,c.d) pyrene 1.15E+01 EPA, 1986 (d) 3.00E-01 EPA, 1990 (c) 3.00E-02 EPA, 1990 (c)
7.47E-01 Clement, 1988 — — — —
2-Methyinaphthalene NA 3.00E-01 EPA, 1990 (c) NA
Phenanthrene NA 3,00E-01 EPA, 1990 (c) 3.00E-02 EPA, 1990 ()
Pyrene 2.60E-01 Clement, 1988 3.00E-01 EPA, 1900 3.00E-02 EPA, 1980
Phenol NA 6.00E-01 EPA, 1990 6.00E-01 EPA, 1990
Tetrachloroethene 5.10E-02 EPA, 1990 1.00E-01 EPA, 1990 1.00E-02 EPA, 1900
1,2,3.4-Tetramethylbenzene NA 6.40E:02 CORD 6.40E-02 Derived
Toluene NA 4.00E-01 EPA, 1990 3.00E-01 EPA, 1990
1,1,1-Trichioroathane NA ©.00E-01 EPA, 1900 9.00E-02 EPA, 1090
Trichloroethene 1.10E:02 EPA, 1000 7.35€-03 CORD 7.35E-03 EPA, 1087
1.2,3-Trimethybenzene/1,2,4-Trimethylbenzene NA 500E:02 CORD 5.00E-02 Derived
1,3.5-Trimethylbenzene NA 500E-02 CORD 500E-02 Derived
Xylenes (total) NA 4,00E+00 EPA, 1000 2,00E+00 EPA, 1990




TABLE 4-3 TOXICITY VALUES

CHEMICAL INGESTION
CARCINOGENIC REFERENCE SUBCHRONIC  REFERENCE  CHRONIC REFERENCE
SLOPE OR ORAL OR ORAL OR
FACTOR BASIS REFERENCE  BASIS REFERENCE  BASIS
DOSE DOSE
(mg/kg/day)-1 (mg/kg/day) (mg/kg/day)
INORGANICS
Aluminum NA 193E-02 CORD 1.83E-02 CORD
Antimony NA 400E-04 EPA, 1990 4.00E-04 EPA, 1990
Arsenic 1.75E+00 EPA, 1990 (f) 1.00E-03 EPA, 1990 1.00E-03 EPA, 1900
Barium NA - . 5.00E-02 EPA, 1990 5.00E-02 EPA, 1990
|Beryilium 4.30E+00 EPA, 1990 500E-03 EPA, 1990 6.00E-03 EPA, 1990
Cadmium NA (food) 1.00E-03. CORD (food) 1.00E-03 EPA, 1990
‘ _NA o {water) 5.00E-03..CORD (water).5.00E-03: :EPA, 1990
-~ | Calcium “NA 1.14E+01 ‘CORD 1.14E+01 Derived
|Chromium 1l NA 1.00E+01 EPA, 1900 1.00E+00 EPA, 1990
Chromium Vi NA 2.00E-02 EPA, 1990 5.00E-03 EPA, 1990
Cobah NA 230E-03 CORD 230E-03 Derived
Copper NA 3.70E-02 EPA, 1900 3.70E-02 -EPA, 1990 (g)
|tron - NA 267E-01 CORD 257E-01 Derived
Lead ND ND ND
Magnesium NA 5.70E+00 CORD 5.70E+00 Derived
Manganese NA 5.00E-01 EPA, 1900 5.00E-01 EPA, 1990
Mercury NA 3.00E-04 EPA, 1990 (h) 3.00E:04 EPA, 1990 (h)
Nickel NA 2000E-02 EPA, 1980 2.00E-02 EPA, 1990
Polassium NA 8.00E+00 CORD 8.00E+00 Derived
Selenium NA 3.00E-03 EPA, 1990 (b) 3.00E-03 EPA, 1990 (b)
Sodium NA 4.70E+01 CORD 4.70E+01 Derived
Thallium NA 7.00E-04 EPA, 1990 7.00E-05 EPA, 1980
Vanadium NA 7.00E:03 EPA, 1990 7.00E-03 EPA, 1990
Zinc NA 2.00E-01 EPA, 1990 2.00E-01 EPA, 1990
Cyanide NA 200E-02 EPA, 1980 200E-02 EPA, 1990
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TABLE 4-3 TOXICITY VALUES

CHEMICAL INHALATION

CARCINOGENIC REFERENCE SUBCHRONIC REFERENCE CHRONIC REFERENCE

SLOPE OR INHALATION OR INHALATION OR

FACTOR BASIS REFERENCE BASIS REFERENCE BASIS

DOSE DOSE.
(mg/kg/day)-1 (mg/kg/day) (mg/kg/day)
ORGANICS _

Acetone NA 1.82E+00 CIRD 1.62E+00 ACGIH- TWA
Aroclor 1254 7.70E+00 OSF 5.10E-04 CIRD 5.10E-04 ACGIH- TWA
Benzene 2.90E-02 EPA, 1990 1.00E-02 SCORD 1.00E-03 CORD
Bis(2-ethylhexyl) phthalate 140E-02 OSF 5.10E-03 CIRD 5.10E-03 ACGIH- TWA
Butyl-benzyl phthalate ND 2.00E+00 SCORD 2.00E-01 CORD
1,1-Dichloroethane 9.10E-02 OSF T.00E+00 EPA, 1990 1.00E-01 EPA, 1990
1,2-Dichloroethane 9.10E-02 EPA, 1990 4.08E-02 CIRD 4.08E-02 ACGIH- TWA
1,1-Dichloroethene 1.20E+00 EPA, 1990 4.08E-03 CIRD 4.08E-03 OSHA-TWA
1,2-Dichloroethene (total) NA T 8:06E:01. CIRD 8.06E-01 ‘OSHA:-TWA.
1,2-Diethybenzene NA S.00E:02 SCORD 5.00E-02 CORD
Diethyiphthalate NA 5.10E-03 CIRD 5.10E-03 ACQIH - TWA
2.4-Dimethyipheno! NA 2.00E-01 SCORD 2.00E-02 CORD
Di-n-butyt phthalate NA 5.10E-03 CIRD 5.10E-03 ACGIH- TWA
DI-n-octyl phthlate NA 200E-02 SCORD 2,00E-02. CORD
Ethylbenzene NA 443E-01 CIRD 443E-01 ACQIH- TWA
1-ethyl-3-methyibenzene NA 5.00E-02 SCORD 5.00E-02 CORD
Isopropyl benzene (cumene) NA 9.00E-02 EPA, 1990 9.00E-03 EPA, 1990
Methylene chloride 1.40E-02 EPA, 1980 8.57E-01 EPA, 1890 (i) 8.57E-01 EPA, 1080 (i)
‘Methyl ethy! ketone NA 9.00E-01 EPA, 1890 9.00E-02 EPA, 1990
Naphthalene NA 5.10E-02 CIRD 5.10E-02 OSHA - TWA
n-Butylbenzene NA 6.00E-02 SCORD 6.00E-02 CORD
n-Decane NA 2.10E-01 SCORD 2.10E-01 CORD
n-Nonane NA 1.07E4+00 CIRD 1.07€+00 ACGIH - TWA
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TABLE 4-3 TOXICITY VALUES

CHEMICAL INHALATION
CARCINOGENIC REFERENCE SUBCHRONIC REFERENCE CHRONIC REFERENCE
SLOPE OR INHALATION OR INHALATION OR
FACTOR BASIS REFERENCE BASIS REFERENCE BASIS
DOSE DOSE
(mg/kg/day)-1 {mg/kg/day) {mg/kg/day)
Polycyclic aromatic hydrocarbons (PAHS)
Acenaphthene NA 6.00E:01 SCORD 6.00E-02 CORD
Acenaphthyiene NA 3.00E-01 SCORD 3.00E-02 CORD
Anthracene NA 3.00E+00 SCORD 3.00E-01 CORD
Benzo (a) anthracene 6.10E+00 EPA, 1986 (d) 3.00E-01 SCORD 3.00E-02 CORD
6.57E-02 Clement, 1988 - - — —
Benzo{a)pyrene 6.10E+00 EPA, 1986 3.00E-01 SCORD 3.00E-02 CORD
N . 453E-01 Clement, 1988 — - - -
Benzo(b)lluoranthene/Benzo(k)fiuoranthene 6.10E+00 EPA, 1986 (d) 3.00E-0t SCORD 3.00E-02 CORD
6.34E-02 Clement, 1888 -—-- - - -
1 Benzo{g.h;l)perylene 9.97E-03 Clement, 1888 _ -3:.00E-01 ‘SCORD - ‘3:00E-02 CORD-
“Chrysene: - o - -610E+00~EPA, 1986(d):—~ 3:00E:01 “SCORD' “'3i00E02° CORD*"
1.09E-03' Clement, 1988 e — - ———
Dibenzo{a;h)anthracene 6.10E+00 EPA, 1986 (d) 3.00E-01 SCORD 3.00E-02 CORD
§.03E-01 Clement, 1988 — - - -
Fluoranthene NA 400E-01 SCORD 4.00E-02 CORD
<} - Fluorene- . - ... . .. - - . NA- - - - --4.00E-01 SCORD- - --4.00E-02 -CORD
Indeno(1,2,3,c.d) pyrene 6.10E+00 EPA, 1686 {d) 3.00E-01 SCORD 3.00E-02 CORD
1.05E-01 Clement, 1888 - - — —
2-Methyinaphthalene NA NA NA
Phenanthrene NA 3.00E-01 SCORD 3.00E:02 CORD
Pyrene 3.67E-02 Clement, 1988 3.00E-01 SCORD 3.00E-02 CORD
Phenol NA 1.84E-02 CIRD 1.94E-02 ACGIH- TWA
Tetrachloroethene 3.30E-03 EPA, 1980 1.73E-01 CIRD 1.73E-01 OSHA-TWA
1,2,3 4-Totramethylbenzene NA 6.40E-02 SCORD 8.40E-02 CORD
Toluene NA 5.71E-01 EPA, 19801)) 5.71E-01 EPA, 1990 (i)
1,1,1-Trichloroethane NA 3.00E+00 EPA, 1980 3.00E-01 EPA, 1990
Trichloroethene : 1.70E-02 EPA, 1900 2.74E-01 CIRD 274E-01 ACGIH- TWA
‘.1,2,3-Trimelhybenzenel1.2.4-Trimeth'ylbenzene NA 1.26E-01 CIRD 1.26E-01 ACGIH- TWA
11.3,6-Trimethylbenzene NA 1.26E-01 CIRD 1.26E-01 ACQIH - TWA
Xylenes (lotal) NA 8.57E-02 EPA, 1990(i) 8.57E-02 EPA, 1990 {i)




TABLE 4-3 TOXICITY VALUES

CHEMICAL INHALATION

CARCINOGENIC REFERENCE SUBCHRONIC REFERENCE CHRONIC REFERENCE

SLOPE OR. INHALATION OR INHALATION OR

FACTOR BASIS REFERENCE BASIS REFERENCE BASIS

DOSE DOSE
(mg/kg/day)-1 (mg/kg/day) (mg/kg/day)
INORGANICS
Aluminum NA NC NC
Antimony NA 5.10E-04 CIRD 5.10E-04 ACGIH- TWA
Arsenic 1.51E+01 EPA, 1990 (j) 2.04E-04 CIRD 2:04E-04 ACGIH- TWA
Barium NA ‘NC ) NC
Beryliium B8.40E+00 EPA, 1090 2.04E-06 CIRD 2.04E-08 ACQIH- TWA
‘,‘\ Cadmium 6.10E+00 EPA, 1000 5.10E-05 CIRD 5.10E-05 ACGIH - TWA (k)
& L LTI T ] — e T commeme

Calclum . NA ‘NC NC
1Chromium iil 1 NA 5:10E-04 CIRD ‘5.10E-04 ACGIH- TWA
Chromium-VI 4.10E+01 EPA, 1000 5.10E-05 CIRD 5.10E-05 ACQIH- TWA
Cobalt NA NC NC
Copper NA 1.02E-03 CIRD 1.02E-03 ACGIH- TWA (I)
Twon - - - ' ‘ ‘NA NC NC
Lead ND ND ND
Magnesium NA NC NC
Manganese NA NC NC
Mercury ) NA 8.57E-05 EPA, 1990 (h}) 8.57E-08 EPA, 1000 (h))
Nickel 8.40E-01 EPA, 1990 (m) 1.02E-04 CIRD 1.02E-04 ACQGIH - TWA (n)
Potassium NA NC NC
Selenium NA 2.04E-04 CIRD 2.04E-04 ACGIH- TWA
Sodium " NA NC NC
Thallium NA 1.02E-04 CIRD 1.02E-04 ACGIH- TWA
Vanadium NA NC NC
Zinc NA 4.10E-03 CIRD 4.10E-03 OSHA - TWA (0)
Cyanide NA 5.10E-03 CIRD 510E-03 ACGIH- TWA




TABLE 4-3 TOXICITY VALUES

CHEMICAL DERMAL (p)
CLASS (q) CARCINOGENIC SUBCHRONIC  CHRONIC
SLOPE DERMAL DERMAL
FACTOR REFERENCE REFERENCE
DOSE DOSE
(mg/kg/day)-1 (mp/kg/day) (mg/kg/day)
ORGANICS
Acelone v NA 9.00E-02 9.00E-02
Aroclor 1254 Sv 1.54E+01 3.50E-05 3.50E-06
Benzene v 3.22E6-02 9.00E-03 9.00E-04
Bis(2-ethylhexyl) phthalate sv 2.80E-02 1.00E-02 1.00E-02
Butyl-benzyl phthalate Sv NA 1.00E+00 1.00E-01
1,1-Dichioroethane v 1.01E-01 9.00E-01 9.00E-02 |
1.2-Dichioroethane v 1.01E-01 6.66E-03 6.66E-03
~ 1,1-Dichloroethene " 6.67E-01 8.10E-03 8.10E-03
L 1,2:Dichioroethene (total) ) ] v NA 1.80E-01 1.80E-02 |
o '1,2-Diethybenzene ' B - NA 2.50E-02 250E-02 |
Diethylphthalate T 8V NA 4.00E+00 4.00E:01 |
2,4-Dimethyiphenol sv NA 1.00E-01 1.00E-02
Di-n-binyl phihalate Sv . NA §.00E-01 5.00E-02
Di-n-octyl phthlate sv NA 1.00E-02 1.00E-02
Ethylbenzene - - -V NA 9.00E-01 9.00E-02
1-ethyl-3-methyibenzene sv NA 2.50E-02 250E-02
Isopropy! benzene (cumene) Sv NA 2.00E-01 2.00E-02
Methylene chioride v 8.33E-03 5.40E-02 §.40E-02
Methyt ethyl ketone \ NA 4.50E-01 4.50E:02
Nephthalene sV NA 2.00E-03 2.00E-03
n-Butylbenzene sV NA 2.50E-02 250E-02
n-Decane sV NA 1.05E-01 1.05E-01
n-Nonane SV NA 5.35E-01 5.35E-01
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TABLE 4.3 TOXICITY VALUES

CHEMICAL DERMAL (p)
CLASS (q) CARCINOGENIC SUBCHRONIC CHRONIC
SLOPE DERMAL DERMAL
FACTOR REFERENCE REFERENCE
DOSE DOSE
(mg/kg/day)-1 (mg/kg/day) (mg/kg/day)
Polycyclic aromalic hydrocarbons (PAHs)
Acenaphthene sV NA 3.00E-01 3.00E-02
Acenaphthylene Sv NA 1.50E-01 1.50E-02
Anthracene sv NA 1.50E4+00 1.50E-01
Benzo (a) anthracene Sv 2.30E401 1.50E-01 1.50E-02
9.34E-01
Benzo(a)pyrene Sv 2.30E+01 1.50€-01 1.50E-02
. - G.44E+00
Benzo(bjfluoranthene/Benzo(k)flucranthens sv 2.30E+01 1.50E-01 1.50E-02
. 0.00E-01
Benzo(g,h.jperylene ) sV 1.42E:01 1.50E:01 1.50E-02
Chrysene C sv 2.30E+01 1.50E-01 1.50E-02
284E-02
Dibenzo{a,h)anthracene sv 2.30E+01 1.50E-01 1.50E-02
7.14E+00
Fluoranthene sv NA 2.00E-01 2.00E-02
Fluorene sV NA- — 2.00E-01 2.00E-02
Indeno(1,2,3,c.d) pyrene sv 2.30E+0 1.50E-01 1.50E-02
' 1.49E+00
2-Methyinaphthalene sV NA 1.50E-01 NA
Phenanthrene 8V NA 1.50E-01 1.50E-02
Pyrene 8y §5.20E-01 1.50E-01 1.50E-02
Phenol sV NA 3.00E-01 3.00E-01
Tetrachloroethene v 5.67E-02 9.00E-02 9.00E-03
1.2,3.4-Tetramethylbenzene 8V NA 3.20E-02 3.20E-02
Toluene v NA 3.60E-01 2.70E-01
1.1,1-Trichloroethane v NA 4.50E-01 4 S0E-02
Trichloroethene v 1.22E-02 6.62E-03 6.62E-03
1.2,3-Trimethybenzene/1,2,4-Trimethylbenzene Sv NA 2.50E-02 2.50E-02
1.3,5-Trimethylbenzene sV NA 2.50E-02 2.50E-02
Xylenes (total) v NA 3.60E+00 1.80E+00
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TABLE 4-3- TOXICITY VALUES

CHEMICAL DERMAL (p)
CLASS (q) CARCINOGENIC SUBCHRONIC  CHRONIC
SLOPE DERMAL DERMAL
FACTOR REFERENCE REFERENCE
DOSE DOSE
(mg/kg/day)-1 (mg/kg/day) (mg/kg/day)
INORGANICS
Aluminum | NC NC NC
Antimony i NC NC NC
Arsenic 1 NC NC NC
Barium I NC _NC NC
Beryllium I NC NC NC
Cadmium I NC NC NC
| _ NC NC NC

1Cakiim 1 NC ‘NC NC
Chromium li 1 NC NC NC
Chromium VI | NC NC NC
Cobalt | NC NC NC
Copper ! NC NC NC
lron _ | NC NC NC
Lead | NC NC NC
Magnesium | NC NC NC
Manganese I NC NC NC
Mercury | NC NC NC
Nicke! I NC NC NC
Potassium i NC NC NC
Selenium { NC NC NC
Sodium I NC NC NC
Thallium 1 NC NC NC
Vanadium I NC NC NC
Zinc 1 NC NC NC
Cyanide ! NA 1.00E-02 1.00E-02




TABLE 4-3 TOXICITY VALUES

ACGIH - TWA = American Conference of Govarnmental Industriat Hygienists - Time-Welghted Average
CIRD = Chronic inhalation reference dose

CORD = Chronic oral relerence dose

| = Inorganic

NA = Not applicable

NC = Not of concern. Chamical is not of concern thraugh this exposure route.

ND = Not determined

OSF = Oral slope factor

OSHA - TWA = Occupational Safety and Health Administration - Time-Welghted Average
SCORD = Subchronic oral reference dose

SV = Semi-volatile

V = Volatile

(a) RID for polybrominated biphenyls (PBBs) was used. ) - : ' -
(b) Value 6 from the update for quanters 1 and 2. There was no value lsted in the third quarter mda!e.
(c) RID for pyrene, the most conservative RD-available for a:structurally similar PAH, was used.
(d) Potency iactor Is for benzo (a) pyrene. See text section 4. B B}
{e) Value isfor:benze {a):anthracene: whichilathe more:potentiof the two carcinogens. < " h ' . -
{f) Calculatod form & recommended-unit risk, expmssed as (ug/lL)-1, assuming the! Ingesﬂon of 2 liters of walerlday and a body weigm of 70 kg.
{0) Caleulated from a proposed MCL (EPA, 1990), assuming the ingestion of 2 liters of water/day and a body weight of 70 kg (see Subsection 3.3).
{h) RID is for inorganic mercury, the only available RID tor mercury.
(i) Converted from the RID in mg/m3 assuming an inhalation rate of 20 m3/day and a body weight of 70 kg.
()) Calculated from the uni risk factor (EPA, 1980), assuming.an Inhalation rate of 20 md/day and.a.body waight-of 70 kg (see-Subeection 3.3).
(k) Based on cadmium dusts and safts
(1) Based on copper dusis and mists
{m) The value is for nickel refinery dusts
(n) Based on nickel refinery dust
(o) Based on zinc oxide dust, respirable fraction, adjusting for percentage of zinc.
{(p) Dermal toxiclty values were calculated from the oral toxicity vaiues (see Section 4).
(q) The classfticalion of each chemical was used in the selection of the gastrointestinal absprption factor which was needed in the derivation of the
dermal slope factors and dermal reference doses for the volatile organics (V), seml-volatile organics (SV),-and inorgariics {I). {See Section 4).
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organ damage, biochemical alterations, birth defects). The term is used in this assessment
to apply to any established or derived toxicity value fitting this description. In general terms,
the RfD is derived from a NOAEL (no-observed-adverse-effect level) or LOAEL (lowest-
observed-adverse-effect level) by the application of standard order-of-magnitude uncertainty
factors, and an additional modifying factor which acci:)unts for professional assessment of
scientific uncertainties in the available data (EPA, 1989).

Reference doses (RfDs), like cancer slope factors, are developed for specific exposure
routes. In addition, separate RfDs are derived to evaluate chronic exposure (defined by
EPA as seven years or longer) and subchronic exposure periods (defined by EPA as 2 weeks
1o seven years) (EPA, 1989). In this risk assessment, subchronic RfDs will be used to
evaluate the trespasser scenario. Chronic and subchronic RfDs have been derived by EPA
for a number of chemicals for the oral and/or inhalation routes, but have not been
developed for the dermal route for any chemicals. The oral RfDs that are used in this

evaluation are discussed, by exposure route; in the following subsections.

43.1 Oral Route
4.3.1.1 Chronic

Current chronic oral RfDs were available fm", the majority of the pollutants being evaluated
through the oral exposure route. For the remaining pollutants, either an RfD for a closely
related chemical was used, an old oral RfD was used, the chronic inhalation RfD was used,
or an RfD was derived from available toxicity data, a health Standa:d, or nutritional
information. Chronic oral RfDs were derived for numerous chemicals. The approaches

used in deriving these RfDs are presented in Appendix C.
43.1.2 Subchronic

Where available, EPA-derived subchronic oral RfDs were used. In some cases, the

subchronic oral RfD of a closely related chemical was used. For the remaining chemicals,
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with the exceptions of benzene, the:; chropic oral RfD was adopted, by default, as the
subchronic RfD. In general, this is a conservative approach because chronic RfDs are
usually lower (and never higher) than the corresponding subchronic RfDs. For benzene, a
subchronic oral RfD was derived based on available toxicity data. The approach to deriving

the oral subchronic RfD for benzene is presented in Appendix C.

4.3.2 Inhalation Route
43.2.1 Chronic

EPA-derived chronic inhalation RfDs were available for only a relative few of the chemicals.
In the absence of a chronic inhalation RfD, an inhalation RfD was calculated, where
possible, based on an occupational exposure limit (OEL) The occupational exposure limits
that were considered included the American Conference of Industrial Hygienists (ACGIH)
threshold limit value-time weighted average (TLV-TWA) (ACGIH, 1990) and the
Occupational Safety and Health Administration (OSHA) permissible exposure limit (PEL)
(DOL, 1989).

It is recognized that there are several factors that limit the usefulness of occupational
guidelines in the derivation of RfDs. OELs are intended to protect healthy workers from
adverse health effects when exposed to a chemical in the workplace over a 40-hour work
week. Inhalation RfDs are intended to protect the general population, including sensitive
subpopulations, based on a continuous exposure. Furthermore, OELs are derived by
consensus as opposed to a procedure that incorp&rates standard uncertainty factors
according to the nature of the toxicological database from which the RfD is derived. OELs
also may be based on toxic endpoints other than chronic noncarcinogenic health effects.

In consideration of the limitations of the OELs, an equation ‘was developed to derive
inhalation RfDs from OELs, incorporati‘rig‘ uncertainty factors to account for potential
continuity of exposure and variability in human sensitivity. In addition, the data and/or
toxic endpoint for each of the applicable OELs were reviewed to ensure that the OEL was
suitable to serve as the basis for a chronic inthalation RfD (ACGIH, 1986; CDC, 1988). For
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each chemical, the most conservative OEL~‘tﬁ'at has been developed, and which is based on
or protective against noncarcinogenic effects, was used to derive the inhalation RfD. The
equation and assumptions that were used to calculate inhalation RfDs from OELs are
presented in Table 4-4. The approach is consistent with EPA guidelines for deriving an RfD
from a NOAEL (EPA, 1989). The equation 'calculateé“& a daily dose to an exposed worker,
normalized over a 7-day exposure period (i.e., the NOAEL), and adjusts the dose by an
uncertainty factor of 10 to take into account human variability and a modifying factor of 10

to account for continuous daily exposure.

For the remaining pollutants for which neither chronic inhalation RfDs nor OELs were
available (these included only organics), the chronic oral RfD was used, by default, as the
chronic inhalation RfD.

4.3.2.2 Subchronic

Where available, EPA-derived sub@oﬁc %hdaﬁon RfDs were used. For the remaining
chemicals, either the chronic inhalation RfD or the value used as the subchronic oral RfD
was used, by default. The chronic inhalation RfD was used in cases where the
chronicinhalation RfD was derived from an OEL. The subchronic oral RfD was used in
cases in which OELs were unavailable and , therefore, the chronic oral RfD had been used
as the chronic inhalation RfD. | |
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Table 4-4

Approach to Denvmg an Inhalation Reference
Dose (RfD) from an Occnpatxonal Exposure Limit (OEL)

OEL Air btcatiled Work week
Inhalation (mg/cum) x per work day x adjustment
RID (m*/day) factor
(mg/kg/day) = » }
Body weight (kg) = x . Uncertainty factor
Where:
Inhalation = Inhalation reference dose.
RfD
OEL = Occupational exposure limit.

Air breathed = 10 m®. This value has been used by EPA when deriving an inhalation-acceptable chromc

per work day intake (AIC) for the public from worker exposure levels (EPA, 1984).

Work week = 5 days/7 days. Because the OEL' is based on a 5-day work week, an adjustment was made

adjustment to average the dose over a 7-day week.

factor

Body weight = 70 kg (weight of an average adult) (EPA, 1989).

Uncertainty = 100. A factor of 10 is recommended by the EPA when deriving RfDs from human data to

factor to account for human variation (i:¢, to protect sensitive members of the general population
(eg., children and the elderly) (EPA, 1989). An additional modifying factor of 10 was
included to take into account a continuous exposure for a resident (versus an intermittent
exposure for a worker) and a lifétime exposure for a resident (versus a less than lifetime
exposure for a worker). Uncertainty factors of 10 to 100 are commonly used by
government agencies when deriving public health criteria from OELs (EPA, 1984b;
MDNR, 1989; PAMS, 1983). ‘
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4.3.3 Dermal Route

As in the case of cancer slope factors, no RfDs have been developed for the dermal route.
Therefore, dermal RfDs were derived for thé chemicals of concern in accordance with EPA
guidelines (EPA, 1989). Chronic and subchronic dermal RfDs were derived by multiplying
the values used as the chronic and subchronic oral RfDs, respectively, by appropriate
gastrointestinal absorption factors. In general, the gastfointestinal absorption factors were
selected according to the approach described in Subsection 4.2.3 (i.e., 0.90 for volatile
organics, 0.50 for semi-volatile organics). An absorption factor of 50 percent (0.50) was
used for cyanide. Limited data for the gastrointestinal absorption of cyanide in humans
indicate that approximately 45 to 75 percent of water soluble cyanide salts is absorbed
(ATSDR, 1988).

44 SUMMARY

The RfDs that were used in the evaluation of noncarcinogenic risk are presented in Table
4-3. The source or basis of each of the RfDs is also indicated. Note that no RfD was
derived for lead. The evaluation of lead in soil and water will be performed qualitatively
by comparing the upperbound concentrations found on the site with current U.S. EPA
criteria of 15 ug/L (1.5E-02 mg/L, EPA, 1996) for water and 500-1000 mg/kg in soil (EPA,
1989). Both criteria are directed toward protection of children (the sensitive population)
from development of learning disabilities as a result of continued exposure to lead during
the early years of childhood. 3
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SECTION §
RISK CHARACTERIZATION

This section of the baseline risk assessment presents the calculated carcinogenic and
noncarcinogenic risks based on the estimated daily intakes calculated in Section 3.3 and
Appendix B, and the toxicity values presented in Table 4-3. As previously described, the
total lifetime carcinogenic risk for the site‘;is‘ calculated for both present and future use
scenarios. Under the present use scenarib, carcinogenic and noncarcinogenic risk is
evaluated for both a worker at the facility aﬁﬁ a trespasser on facility property. The future
use condition assumes the possibility of residential development of the site, and therefore,

the risk is evaluated for both an adult and child resident.

As part of the baseline risk assessment, the NJDEP requested that an analysis of the site
data be conducted to determine if there were areas on the site with concentrations of
substances that were clearly evaluated above those in other areas. The intent of the analysis
was to determine whether discrete areas of the site warranted separate consideration of risk
potential. This entails a comparison of contaminant concentrations of individual areas of
contamination with those of the overall site té)l determine whether specific areas need special
attention for clean-up. Groundwater and soils media haﬁfe sufficient data to run the analysis.
Upon an evaluation of these media, it whs concludted that only minor differences in
contaminant concentrations occurred amoﬂg discrete areas of the site; consequently, no
areas of clearly elevated concentrations wefe identified and no separate risk analysis was
warranted. The absence of discrete areas warranting separate risk assessments does not
imply that subsequent evaluation of remediél alterations will ignore measures that can be
implemented on discrete areas of the site. The analysis performed for the risk assessment
simply involved evaluation of the need for separate risk assessments and not the potential
for use of differing remedial alterations on discrete areas of the site. Refer to Appendix D

for tables and full discussion of this analysis.
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The following narrative presents a discussion of the methods by which carcinogenic and

noncarcinogenic risks were calculated and a summary of the results.

5.1 EVALUATION OF CARCINOGENIC RISK

The risk of cancer from exposure to a chemical is described in terms of the probability that
an individual exposed for an entire lifetime (70 yrs.) will develop cancer. The carcinogenic
risk, then, is a function of the estimated average daily intake over a lifetime (i.e., chronic
daily intake; CDI) and the cancer slope factor (SF) for the chemical of concern. The
average daily intakes for appropriate routes of exposure are summarized for each chemical
of concern in Subsection 3.3 and Appendix B. Since lifetime average daily doses are used
in determining carcinogenic risk, cancer slop% factors are based on average lifetime (i.e., 70
yrs.) exposure. To account for exposure to site contaminants of a duration less than a

lifetime, the estimated lifetime daily dose requires an exposure duration adjustment (EDA).

Under the present use scenario, workers were assumed to spend 5 days/week, 50 weeks/yr,
for 25 years at a job on site; therefore an exposure duration was accounted for and the
lifetime average daily dose was adjusted accordingly. Similarly, the trespasser exposure
adjustment was based on the expected time spent on site, which was 1 day/week, 6

months/year, for 6 years of a 70 year lifetime.

In the future use scenario for resident exposures, carcinogenic risk was calculated based on
the assumption that the resident is spending 30 years in one house, located within the site
boundary. This represents 6 years of exposure as a child and 24 years exposure as an adult;
therefore, exposure durations of 6/70 years and 24 /70 yéars were used to calculate child and
adult carcinogenic risk, respectively. Exposure duration considered in the child
wader/swimmer scenario was based on the assumptio%1 that the child swims or wades in
Rockaway River one day.per week during the warmer months of the year (May through
September). As a result, the exposure duration adjustinent for the wader swimmer was
1 day/week, 6 months/year, 6 years/70 year lifetime.
5-2

449C/s5.51 11/21/90



Carcinogenic risk is calculated as presented in the following equation:

Risk = CDI x SF x EDA

Where:
Risk = Probability of anl individual developing cancer;
CDI = . Chronic daily intake averaged over a lifetime (70 years)
(mg/kg-day)
SF = Slope Factor (m‘_gi/k'g—day)‘1
EDA = Exposure Duration Adjustment

Note that slope factors for the individual carcinogens evaluated in this assessment were
previously provided in Section 4.2. Using this equation and employing the CDI values in
Appendix B, and the slope factors in the previous sectidn, the cancer risks were calculated
for each of the pathways and contaminants appropriate to both the present and future use

scenarios. Results of this analysis are presented in Section 5.3.

5.2 EVALUATION OF NONCARCINOGENIC RISK

Noncarcinogenic risks are evaluated by comparing contaminant-specific predicted daily
intakes through each route of exposure to the appropriate reference doses (RfDs) found in
from contaminant exposure is expressed in terms of Hazard Quotients (HQ) and Hazard
Indices (HI). A hazard quotient for a partic‘ﬁlar pollut%mt through a given exposure route
is the ratio of the predicted daily intake and the applicable RfD, as shown in the following

equation:
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HQ = DI/R{D
Where:
HQ = Hazard quotient.
DI = Daily intake (mg/kg/day).
RfD = Reference dose (mg/kg/day)-.

These hazard quotients are summed to determine the hazard index for each exposure route
and for each pollutant. A total exposure hazard index is calculated by summing the hazard
indices for all pollutants through all exposure routes. It is important to note that this
methodology, unlike the methodology used in the evaluation of carcinogenic risk in
Subsection 5.1, does not predict the relative probabilities of adverse effects occurring. If a
hazard quotient or hazard index exceeds one, it simply indicates that there may be a
potential for noncarcinogenic health effects occurring under the defined exposure conditions.
Because RfDs incorporate a margin of saf&y, exceeding a criterion does not necessarily
indicate that an adverse effect will occur. All RfDs were previously presented in Table 4-3.
It is also important to note that all pollutants, both carcinogens and noncarciniogens, are

evaluated for their potential noncarcinogenic effects.
5.3 RESULTS

The following narrative presents the results of the carcinogenic and noncarcinogenic risk
characterization for the present and future use exposure scenarios defined previously in

Section 3.

5.3.1 Pljesent Use Scenarios

The following narrative presents the results of the carcinogenic risk characterization for
present use for each of the pathways of exposure. Results are summarized in Tables 5-1 to

5-7 for the worker, trespasser, and wader/swimmer scenarios.

5-4
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5.3.1.1 Carcinogenic Risk
Soil Pathway

Estimates of potential carcinogenic risk associated with soil contamination at the site for
both the worker and trespasser scenarios are provided in Tables 5-1 through 5-4.

The total potential lifetime cancer risk to workers from exposure to contaminants in soil
(which includes ingestion, inhalation, and dermal exposures) in workers is 1 in one-hundred
thousand (1E-05) and 8 in ten-thousand (8E-04) at the éverage and upper 95% confidence
limit concentrations, respectively (Tables 5-1and 5-2). For trespassers (Tables 5-3 and 5-4),
the total excess carcinogenic risk from exposure to contaminants in soil is 4 in ten-million
(4E-07) and 3 in one-hundred thousand (3E-05). For both the worker and the trespasser,
dermal exposure to soil contributes 90% to total risk. Aroclor 1254 and bis(2-ethylhexyl)
phthalate (DEHP) contribute 95% of the risk through the soil pathway. Other substances
such as PAHs, benzene, and methylené chloride in soil also contributed to risk greater than
one excess cancer per million persons when considered alone (i.e., independently of other

substances).

Sediments Pathway - Rockaway River

Estimates of excess lifetime carcinogeriic risk due to the exposure of waders and swimmers
to sediments in the Rockaway River is presented in Table 5-5 and 5-6. Carcinogenic risk
posed to the waders or swimmers due to the incidental ingestion of sediments in the
Rockaway River is estimated as 4 per ten-million and 2 per one-million (4E-07 and 2E-06)
(average and upper 95% confidence limit concentration based numbers, respectively).
Dermal absorption of contaminants from sedifhents represents a risk of 9 in ten-million and
6 in one-million (9E-07 and 6E-06) (based on the average and upper 95% confidence limit

concentrations, respectively).
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The carcinogenic risk potential due to exposture of waders and swimmers to sediments in the
Rockaway River in the vicinity of the facility is fairly evenly distributed among several |
polycyclic aromatic hydrocarbons including benzo(a)anthracene, benzo(a)pyrene, and

benzo(b)fluoranthene, as well as DEHP and arsenic.

Surface Water Pathway - Rockaway River .

Incidental ingestion of arsenic (the only caréinogen found in surface water) by waders and
swimmers in the Rockaway River in the vicinity of the site, results in a potential cancer risk
of about 5 in one-hundred million (SE-08) based on average arsenic levels in surface water
and S in one-hundred million (SE-08) based on upper 95% confidence limit concentrations.
(Tables 5-5 and 5-6). |

Dermal contact with arsenic by waders and swimmers in the Rockaway River results in a
potential cancer risk of about 2 in ten million (2E-07) based on both average and upper

95% confidence limit concentrations in surface water. -

Fish Ingestion

Total lifetime carcinogenic risk due to fish consumption (by both the child and adult) is
provided in Table 5-7 (average and upper 95% confidence limit respectively). Based on the
surface water concentrations of carcinogensﬂfound in fhe Rockaway River, total lifetime
carcinogenic risk for child and adult exposure combined is estimated as 6 in ten-thousand

(6E-04) for both average and upper 95% confidence limit concentrations. Arsenic, as stated

earlier, was the only identified carcinogenic substance present in surface water. The risk
estimate is based on consumption of a large axhou_nt (54 g/day) of fish caught from the river.
It was further assumed that consumption occurred daily over a 30-year period. The
Rockaway River in the area of the site is used by local residents for fishing but it is highly

unlikely that anyone has eaten, or will eat, such a large amount of fish from the river.
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Summary of Total Carcinogenic Risk for ng rkers and Trespassers

Tables 5-1 through 5-4 summarize the poteljtial lifetime carcinogenic risk for workers and
trespassers through the various pathways and routes of exposure. Total lifetime carcinogenic
risk for the worker exposed to site contaminants through the various pathways described
above ranged from about 1 in one-hundred thousand (1E-05) for the average contaminant
concentrations to 8 in ten-thousand (8E-04) for upper 95% confidence limit contaminant
levels. The route of exposure and contaminants prov1dmg the greatest contribution to
potential risk to the worker include the dermal absorptlon of Aroclor 1254 and DEHP in
soil. For the trespasser, the potential lifetime carcinogenic risk due to exposure to site
contaminants was estimated to range from 4 in ten-million (4E-07) based on average
contaminant levels to 3 in one-hundred thousand (3E-05) based on upper 95% confidence
limit contaminant levels. As with the worke;'i, the route of exposure providing the greatest
contribution of risk to the trespasser included dermal exposure to Aroclor 1254 and DEHP
in soils. Note that surface soils are defined in this risk assessment as being the top eight
feet. As a practical matter, a worker or trespasser would rarely experience exposure to

subsurface concentrations.

5.3.1.2 Noncarcinogenic Risk
Soil Pathway

Estimates of the noncarcinogenic risk to workers and trespassers due to exposure to

contaminated soil are provided in Tables 5-8 through 5-11. !

Total soil exposure hazard indices exceed unity (>1) for both workers and trespassers only

from upper 95% confidence limit site contaminant concentrations. Both the ingestion and

dermal exposure routes had hazard indices greater than imity. Upper 95% confidence limit

site concentrations for DEHP, Aroclor 1254, and benzene result in greater than unity hazard

indices through dermal absorption for the:worker. The upper 95% confidence limit

concentration for DEHP also results in a greater than unity hazard index through ingestion
5-7
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for the worker. For the trespasser, the upper 95% confidence limit concentration of DEHP
produced hazard indices greater than unity through both incidental ingestion and dermal

contact.

Sediments Pathway - Rockaway River

Estimates of noncarcinogenic risk to swimmers and waders from exposure to sediments in
the Rockaway River are provided in Tables 5-12 and'5-13. For sediment exposure, the
hazard index for incidental ingestion based on the upper 95% confidence limit site
concentration is greater than one (1.3.4E+‘00). This hazard index is primarily due to

ingestion of antimony (1.07E +00 for antimony alone).

While the noncancer hazard index was calculated as exceeding the minimum level of
concern, it must be noted that it barely exceeded that minimum level of concern. Further,
it is important to note that a conservative assumption of ingestion of one-fourth the amount
of soil ingested due to sediments exposure. It is not likely that the average child playing in
the Rockaway River would ingest the amouni of sediments assumed in this risk assessment
because the river in the area of the sife has an appreciable current and a rocky bottom. It

is doubtful that the minimum risk level for antimony would actually be exceeded.

It is noted that the average and upper bound concentrations of lead in sediments collected
in the Rockaway River were 180 mg/kg and 655 mg/kg. There are no currently accepted
toxicity criteria for lead in sediments, althou_gh EPA has used a soil concentration of 500-
1,000 mg/kg as a range for evaluation of need for cleami_p of the soil (see Section 4). From
a human exposure perspective, lead in sediments could be contacted through ingestion while
children play in shallow water. Since a child would be expected to ingest sediments far less
frequently than soil, the level of lead used 5fr‘or evaluation of soil should be conservative.
Because the reasonable maximum concentration of lead in sediments falls within the lower

end of the soil lead target level and because a child would not be expected to be exposed
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chronically to sediments, there is little concérn that direct contact with sediments poses a

hazard potential to humans.
Surface Water

Tables 5-12 and 5-13 present the hazard index for wader /swimmer exposure to contaminants
in the Rockaway River. The hazard indices calculated for the wader/swimmer based on
both average and upper 95% confidence limit concentrations do not exceed unity (1.0) for

either the dermal or incidental ingestion routes.

Fish Consumption

The noncarcinogenic risk to adults and children consuming fish from the Rockaway River
is presented in Table 5-14. Based on the estimated fish tissue concentration provided in
Section 3, the total hazard index for adults is'estimated at 6.7E-01 and 7.0E-01 (average and
upper 95% confidence limit) and for the child, 1.57 and 1.62 (average and upper 95%
confidence limit). Arsenic in the surface water contributed essentially all of the
noncarcinogenic risk, or 97% and 95% of the total risk for the average and upper 95%
confidence limit concentrations. Again, it is important to note that very conservative
estimates of ingestion (i.e., 54 g/day over a 30:year period) were used in calculation of doses
received and that it is unlikely that any person actually uses the river to the maximum extent

modeled here.

Summary of Total Noncarcinogenic Risk fo r Workers and Trespassers

Tables 5-8 through 5-11 summarize the noncarcinogenic risk for workers and trespassers
through the various routes of exposure. Total noncarcinogenic risk for the worker exposed
to site contaminants through the pathways described above is represented by hazard indices
ranging from 0.5 to 16.4 for average and upper 95% confidence limit concentrations,

respectively. The routes and pollutants contributing the greatest noncarcinogenic risk to the
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workers include dermal absorption of Aroclor 1254, DEHP, and benzene. For the
trespasser scenario, the potential noncarcinogenic risk (as measured by the hazard index)
due to the exposure to site contarmnants range from 0.1 to 14.5. The greatest contribution
to noncarcinogenic risk to the trespasser mcluded dermal absorption of Aroclor 1254 and
DEHP. |

5.3.2 Future Use Scenarios

This section of the risk characterization’ describes the potential carcinogenic and
noncarcinogenic risk under a future use scenario as requiréd by NJDEP. The future use
necessarily considers residential development of the site, although the site likely will remain
industrial. As such, receptors for the future use include child and adult residents on-site.
L.E. Carpenter intends to prevent future use of the property for residential purposes through

application of a deed restriction.
5.3.2.1 Carcinogenic Risk

The following narrative presents the results of the carcinogenic risk characterization for the
future use scenario. The results of this evaluation are ‘lsummarized in Table 5-15 for the
adult and child risks.

Soil Pathway

Estimates of the carcinogenic risk associated with soil contamination at the site for the

future resident scenario are provided in Tables 5-15 and 5-16.

The total lifetime carcinogenic risk (childhood plus adult exposure) to potential residents
on the site from exposure to soil contaminants is 6 in one-hundred thousand (6E-05) and
3 in one-thousand (3E-03), for average and upper 95% confidence limit contaminant levels.
Approximately 77% of the predicted risk associated with this pathway results from the
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dermal absorption of contaminants from soil. The following table presents the chemical-
specific risk as well as the percentage contribution to total risk, through the dermal route

of exposure.

Dermal Risk (Soil)

Average Upper 95% Confidence
Chemical Risk (% total) Limit Risk (% total)
Aroclor 1254 1.76E-05 (42) 1.38E-04 (5)
Benzene - 3.01E-05 (1)
Bis(2-ethylhexyl)phthalate 1.05E-05 (25) 2.29E-03 (89)
Methylene chloride - 7.05E-05 (3)
PAHs 1.33E-05 (32) 2.61E-05 (1)

Chemicals exceeding the one in one million risk due to incidental ingestion of soil at the

average contaminant levels include:

. Aroclor 1254 (5.27E-06, or 29% of ingestion risk).
. Bis(2-ethylhexyl) phthalate (3.14E-06 or 17% of ingestion risk).
. Carcinogenic polycycllc aromatic hydrocarbons (PAHs) (9.99E-06 or 54% of

ingestion risk).

Chemicals exceeding the one in one million risk due to ingestion of soil at the upper 95%

confidence limit contaminant levels include:

. Aroclor 1254 (4.12E-05 or 5% of ingestion risk).

. Benzene (1.62E-06 or 0.2% of}ingestion risk).

. Bis(2-ethylhexyl) phthalate (6.S6E-04 or 91% of ingestion risk).
. Methylene chloride (3.80E-06 or 0.5% of ingestion risk).

. Carcinogenic PAHs (1.95E-05 or 3% of ingestion risk).

5-11
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Groundwater Pathway

Estimates of the carcinogenic risk associated with the consumption of contaminated

groundwater for the future use residential scenario are provided in Tables 5-15 and 5-16.

. . - I I . .
The ingestion route risks for average and upper 95% confidence limit exposures to

groundwater from shallow, intermediate, and deep zones are 2.71E-04 and 1.42E-02; 1.1E-04
and 1.28E-04; 5.22E-06 and 3.95E-04. The following chemicals exceed one in one million

risk through the consumption of groundwater taken from the shallow, intermediate and deep

zones of the aquifer underlying the L.E. Carpenter sites.

Ingestion Risk (Groundwater)

Shallow Zone
Chemical

Avefa‘ge

Upper 95% Confidence
Limit Risk (% total)

Bis(2-ethylhexyl)phthalate

Risk (% total)

3.41E-05 (13)

1.35E-02 (95)

1,1-Dichloroethane 8.47-06 (3) 1.47E-04 (1) »
1,1-Dichloroethene 3.00E-05 (11) 3.55E-05 (2.5E-03)
Methylene chloride 3.31E-06 (1) 1.13E-04 (0.01)
Tetrachloroethene 2.46E-06 (0.01) 2.82E-06 (2.0E-03)
Arsenic 1.92E-04 (71) 4.84E-04 (3)
Intermediate Zone Average Upper 95% Confidence
Chemical Risk (% total) Limits Risk (% total)
Bis(2-ethylhexyl)phthalate 1.20E-06 (1) 7.01E-06 (5)

Arsenic 1.09E-04 (99) 1.21E-04 (95)

Deep Zone Average Upper 95% Confidence
Chemical Risk (% total) Limit Risk (% total)

Bis(2-ethylhexyl)phthalate
1,2-Dichloroethane :

3.13E-06 (60)
2.09E-06 (40)

3.91E-04 (99)
2.40E-06 (6E-03)
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It should be noted that the carcinogens 1,1-dichloroethane, 1,1-dichloroethene,
trichloroethene, and tetrachloroethene were only found in the shallow groundwater zone in
an off-site well. Except for tetrachloroethene none were found in any media on-site.
Therefore it is likely that 1,1-dichloroethane, 1,1-dichloroethene, and trichloroethene are not
site related. The total cancer risk for shallow ‘(iiepth groundwater excluding the possible non- '
site related carcinogens is 2 in ten-thousand (2.3E-04) and 1 in one-hundred (1.4E-02) for

exposure to average and upper 95% confidence limit contaminant levels, respectively.

Non-ingestion uses of groundwater (e.g., bathing, cooking) pose a greater than one in one
million risk when evaluating both average and upper 95% confidence limit contaminant
levels from shallow zones of the underlying aquifer (4.77E-05 and 2.71E-04).

~ Risk due to the inhalation of vapors emitted from noningestion use of the shallow zone of

the underlying aquifer is as follows:

Inhalation Risk (Shallow Zone)

Average Upper 95% Confidence
Chemical Risk (% total) Limit Risk (% total)
1,1-Dichloroethane 8.47E-06 (11) 1.47E-04 (34)
1,1-Dichloroethene 5.99E-05 (79) 7.11E-05 (17)

Methylene chloride 6.18E-06 (8) 2.11E-04 (49)
Trichloroethene - 1.04E-06 (2E-03)

Risk for the non-ingestion use of groundwater from the shallow zone of the underlying
aquifer, excluding the possible non-site related chemicals is 6 in one-million (6E-06) and 2
in ten-thousand (2E-04) for exposure to average and upper 95% confidence limit

contaminant levels.

Carcinogenic risk for the non-ingestion use of groundwater form the intermediate zone was

calculated to be zero, as the only volatile contaminants found in this medium were
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ethylbenzene and xylene which are noncarcinogens. Risk for the noningestion use of
groundwater from the deep zone is 2 in one million (2E-06) for both the average and
upperbound contaminant levels. For the deep zone, only 1,2-Dichloroethane was

responsible for potential carcinogenic risk due to non-ingestion water use.

All Pathways

Tables 5-15 and 5-16 provide a summary of the carcinogenic risk to the future resident

through all relevant pathways.

Total lifetime carcinogenic risk to the resident under the future use scenario was calculated
assuming the use of groundwater at only one water depth. Therefore, the shallow,
intermediate and deep zones were each evaluated for potential lifetime carcinogenic risk.
The wader/swimmer exposed to sediment é'nd surface water in the Rockaway River was
included in the total risk in the future use scénario because a child resident may also be the

wader/swimmer.

The total lifetime carcinogenic risk through all pathways relevant to the future resident
scenario, including consumption of groundwater for each of the aquifer zones beneath the

site, is as follows:
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Future Resident Total Carcinogenic Risk “(All Pathways) as a Function of Groundwater

Depth

Groundwater Depth Tgtgl Lifetime Carcinogenic Risk

| Upper 95%
Average Confidence Limit
Shallow . 35E04 1.5B-02
Intermediate 1.1E-04 1.3E-04
Deep - 1.3E-06 | 4.0E-04

If the possible non-site related shallow zone groundwater carcinogens are not considered in
the exposure estimate, the total lifetime carginogenic risk to a future resident on the site is

2.5E-04, and 1.4E-02 for exposure to averagef, and uppef 95% confidence limit contaminant

levels.

5.3.2.2 Non-Carcinogenic Risk
Soil Pathway

The overall hazard index for adult soil exﬁOSure is 0.5 iand 18 for average and upper 95%
confidence limit exposures, respectively. The hazard index for children was calculated as
3.5 and 115.

Dermal contact with soils yields hazard ingliii_ces for adults of 0.4 and 15 for exposure to
average and upper 95% confidence limit scﬁl concentrations, respectively. The following
chemicals have hazard quotients that exceed unity (i.e., HQ>1) for adult dermal contact

with soil:

515
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Dermal Hazard Quotients for Adults (Soil)

Hazard Quotient

Upper 95% Confidence
Chemical Average (% total) Limit (% total)
Aroclor 1254 - 3.02E+00 (20)
Benzene - 1.23E+00 (8)
Bis(2-ethylhexyl)phthalate - 9.69E +00 (65)

-Dermal contact with soils yielded hazard indices for children of 2.55E+00 and 8.72E+01

for average and upper 95% confidence limit exposures, respectively. The following
chemicals have hazard quotients that exceed unity for child dermal contact:

1

Dermal Hazard Quotients for Children (Soil)

Hazard Quotient

Upper 95% Confidence
Chemical Average (% total) Limit (% total)
Aroclor 1254 2.26E+00 (89) 1.77E+01 (20)
Benzene - 7.20E+00 (8)
Bis(2-ethylhexyl)phthalate - 5.67E+01 (65)
Ethylbenzene - 3.57E+00 (4)
Methylene Chloride - ' 1.08E+00 (1.2)

Adult ingestion of soils resulted in hazard indices of 1.00E-01 and 2.91E + 00 for average and

upper 95% confidence limit exposures.

The chemicals exceeding unity for adult ingestion of soils are as follows:
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P

Ingestion Hazard Quotients for Adults (Soils)

Hazard Quotient

Upper 95% Confidence
Chemical Average (% total) Limit (% total)
Bis(2-ethylhexyl)phthalate - 2.14E+00 (74)

The child ingestion of soils resulted in hazard indices of 9.33E-01 and 2.71E +01 for average
and upper 95% confidence limit exposures. The following chemicals exceed unity for child

ingestion of soils:

Ingestion Hazard Quotients for Child (Soil)

Hazard Quotient

Upper 95% Confidence
Chemical Average (% total) Limit (% total)
Aroclor 1254 - 6.24E+00 (23)
Bis(2-ethylhexyl)phthalate - 2.00E+01 (74)

For the inhalation route of exposure, hazard quotients did not exceed unity for either adult
or child exposure to average or upper 95% confidence limit contaminant concentrations in

soil.

Groundwater Pathway

Hazard indices calculated for the ingestion of groundwater based on varying zones of use

are as follows:
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Ingestion Hazard Indices for Adult and Child (Groundwater)

- Adult Child

Water Depth Average (Upper Limit) Average (Upper Limit)
Shallow 726E+00 (1.35E+02) 1.69E+01(3.15E+02)
Intermediate 2.34E-01 (1.78E+00) 5.45E-01 (4.15E+00)

Deep 3.80E-02 (2.65E+00) 8.88E-02 (6.18E+00)

The following chemicals have hazard quotients that exceed unity for adult groundwater

ingestion:

Ingestion Hazard Quotients for Adults (Groundwater)

Shallow Zone Adult Hazard Quotient

‘ | Upper 95% Confidence
Chemical Average (% total) Limit (% total)
Bis(2-ethylhexyl)phthalate - 8.86E +01 (66)
Ethylbenzene - 7.43E+00 (6)
Xylene (total) - 1.71IE+00 (1.3)
Antimony : - 3.45E+01 (26)

Intermediate Zone

Chemical

Nickel - 1.46E+00 (82)
Deep Zone

Chemical

Bis(2-ethylhexyl)phthalate - 2.5TE+00 (97)

T
|

The following chemicals have hazard quotients that exceed unity for child groundwater

ingestion:
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Ingestion Hazard Quotients for Children (Groundwater)

Shallow Zone __Child Hazard OQuotient

Chemical Average (% total) Upper Limit (% total)
Bis (2-ethylhexyl) phthalate - 2.07E+02 (66)
Ethylbenzene - 1.73E+01 (5)
Methylene chloride - 1.08E+00 (0.3)
Xylenes - 4.00E+00 (1.3)
Antimony 1.54E+01: (91) 8.05SE+01 (26)
Arsenic - 1.19E+00 (0.4)

Intermediate Zone

Chemical

Nickel - i 3.40E+00 (82)
Deep Zone

Chemical

Bis (2-ethylhexyl) phthalate - 6.01E+00 (97)

The hazard indices for noningestion uses of groundwater are as follows:

Noningestion Hazard Indices for Adults and‘Children (Groundwater)

Adult Child
Water Depth Average (Upper Limit) Average (Upper Limit)
Shallow 7.64E-02 (4.18E+01) 1.78E-01 (9.75E+01)
Intermediate 1.94E-03 (1.21E-01) 4.52E-03 (2.82E-01)

Deep 1.04E-03 (1.19E-03) 2.42E-03 (2.78E-03)

The following are the chemicals whose hazard quotients exceed unity for noningestion uses

of groundwater:
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Noningestion Hazard Quotients for Adults and Children (Groundwater)

Hazard Quotient

» Upper 95% Confidence
Chemical Average (% total) Limit(% total)
Adult
Ethylbenzene - 3.91E+00 (4)
Xylene (total) - 4.00E+01 (96)
Child .
Ethylbenzene - 1.68E+00 (4)
Xylene (total) - 9.33E+01 (96)

All Pathways

The cumulative hazard index, when considering all relevant pathways (air, soil, groundwater,
sediments and surface water for adults and children) was calculated assuming use of only
one groundwater zone; therefore, three different hazard indices were calculated per receptor
(i.e., with each of the groundwater zones). Note that child exposure to sediments and
surface water of the Rockaway River was included in the future use scenario because a child

resident may also be the wader/swimmer.

The following presents the cumulative hazard index for all relevant pathways for each of the

groundwater zones:

Cumulative Hazard Index

Adult Child
Groundwater depth Average (Upper Limit) Average (Upper Limit)
Shallow 7.34E+00 (1.77E+02) 1.71E+01 (3.16E+02)
Intermediate 2.36E-01 (1.90E +00) 5.50E-01 (4.43E+00)
Deep 3.90E-02 (2.65E+00) 9.12E-02 (6.18E+00)
5-20
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54  UNCERTAINTY ANALYSIS
5.4.1 Introduction

Uncertainty plays a part in each of the principal components of the risk assessment,
including the contamination characterization, the exposure assessment, toxicity assessment,

and risk characterization.

Virtually every step in the process involves numerous assumptions, all of which contribute
to uncertainty in the ultimate evaluation of risk. These assumptions are developed when,
in the absence of empirical or reliable scientific data, "best-judgement" estimates of exposure
or dose-response relationships must be made. In addition, EPA recommends the use of
guidelines and standard factors in risk assessments conducted under CERCLA. The use of
standard factors, provided principally by EPA, is intended to promote consistency in risk
assessments. As discussed by EPA (1985), "Consistency with respect to common physical,
chemical, and biological factors, and with respect to assumptions about typical exposure
situations...enhances the comparability of results and encourages gains in state-of-the-art
(risk assessments)." Although the use of standﬁiard factors promotes comparability, the ability
to accurately estimate risk is directly proportional to a factor’s relevance to a site-specific

condition.

In this assessment, an effort was made to use assumptions that are conservative, yet
plausible. However, the evaluation of potential exposures under conditions not considered
realistic (e.g., the installation and use of groundwater wells at the site by a hypothetical
resident when the surrounding area is served by public water) were included only as a
means of evaluating groundwater quality and not to evaluate risk potential to users. It is
likely that the net effect of all the assumptions is to provide the most conservative estimate

of overall risk.

The principal goal of any uncertainty analysis is to provide the appropriate decision makers

(i.e., this risk managers) and the public witha discussion of the key assumptions and site-
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related variables that may have significantly influenced the estimate of potential risk.
Although the variation of any factor used in the calculation of exposure will affect the
potential total carcinogenic and noncarcinogenic risk, discussions of uncertainty are most
appropriately limited to those assumptions most likely to have a significant impact on the
predicted estimates of risk. The following narrative addresses those assumptions that appear

to be most significant in the effect on potential risk.

5.4.2 Site Specific Uncertainty Factors ,

The risk assessment process is based on sample data collected for a site. Evaluation of that
data is performed with the premise that all substances present above area background are
site-related, regardless of whether the substances can be related directly to past use of the
site. The process is intended to be unbiased, and this risk assessment was performed in the
intended fashion. There are limitations in regard to how representative an "unbiased" risk
assessment may be of health and environmental impact potential posed by substances at a
site. There are factors that can cause the risk assessment to deviate substantially from being

representative of the true condition of the site, and those factors are discussed below:
5.4.2.1 Use of Surrogate Detection Limits

In the analysis of groundwater sampling data, a complete set of detection limits was not
available. As stated in Section 2.2.2, detection limits for metals were available for only the
first round of sampling. For Round 2, one-half of the contract required detection limits
(CRDLs) were substituted in place of actual detection limits where necessary. As in any
case where surrogate detection limits are used in place of actual values, this substitution

involves a considerable amount of uncertainty.

One-half of the CRDLs were used to avoid an underestimation of metal concentrations in

this medium. This substitution should provide a conservative estimation of the actual
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contaminant levels and, therefore, a conservative estimate of the potential risk due to

exposure to groundwater.
5.4.2.2 Air Sampling

The only volatile contaminant found during the air sampling was tentatively identified as
acetone, but due to the lack of a positive identification, these data were considered to be
of suspect quality and were not included in the baseline risk assessment. There is some
uncertainty involved with the elimination of the consideration of potential health effects due
to exposure to acetone in air. Acetone was also detected in soil samples and since the
potential risk due to dust inhalation was evaluated, it was felt that the potential for health

effects due to inhalation of acetone in air was adequately addressed.

Likewise, several inorganic substances were detected in air samples collected from the site.
Risk estimates could not be calculated because no detection limits for metals were available
and appropriate CRDLs could not be found. As with the acetone, several of these metals
were evaluated through inhalation of fairborne soil. Metals detected in air samples were
arsenic, beryllium, cadmium, chromium, cop;éer, lead, nickel, and zinc. In soils, chromium,
copper, nickel, and zinc were evaluated. :There is some potential for risk due to the
inhalation of arsenic, beryllium, cadmium, anld lead in air that was not addressed in the risk
assessment. However, none of these me.t:LiEls were found in more than 20% of the air
samples, which renders the presence of sub‘sf;'«mc'es in air of questionable relevance to these
present at concentrations above background in soils.

4

5.4.2.3 Uncertainty About Non-Targeted Compounds

Several non-targeted compounds (tentatively identified compounds or TICs) are reported
in the sampling data. There is considerable uncertainty involved with assessing the risk
potential of these substances because many of the TICs reported lack the specificity needed
to identify their toxicity potential. Due to this lack of specificity, the risk potential of these
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compounds was not evaluated. At the low levels present at this site, and considering the
doubtful identity of the substances, it is unlikely that any of the tentatively identified
compounds will contribute to the overall carcinogenic or noncarcinogenic risk from all

media.
5.4.2.4 Possible Non-Site Related Contaminants

There is doubt whether several substances &emonstrafing risk potential above minimum
levels are actually present based on their frequency of detection. In soils, benzene was
detected in only 6 of 97 samples. In sediments and surface water, all substances exceeding
minimum risk levels were detected frequenﬂ)!(; In shallow groundwater, 1,1-dichloroethane,
1,1-dichloroethene, tetrachloroethene, and trichloroethene were detected in only 2 of 30
samples collected (both of which were from offsite locations) while antimony and methylene
chloride were detected in only S of 30 samples collected. Methylene chloride was detected
in many groundwater samples. However, each detection was either a J-value (i.e., below the
quantifiable reporting limit), associated with laboratory or field blank contamination, or
both. Therefore, the presence and quantification of methylene chloride at the site is highly
suspect. Nevertheless, the estimated concentrations of methylene chloride were included
in the potential. In the intermediate groundwater arsenic and bis (2-ethylhexyl) phthalate
were detected only 2 of 14 and 1 of 14 times while nickel was detected only 4 of 14 times.
In the deep groundwater, both bis (2-ethylhexyl) phthalate and 1,2-dichloroethane were
detected only once in 10 samples taken. As is evident, the majority of substances
contributing to risk above minimum levels, of concern were present at relatively low
frequencies of detection.

The origin of the substances detected in offsite wells is also suspect. Two rounds of
groundwater samples were collected from MW-13s, which is located on Air Products
property. This area is separated from the site by a drainage ditch that intercepts shallow
groundwater flow. Groundwater samples frqm MW-13s contained 1,-dichloroethane, 1,1-
dichloroethene, tetrachloroethene, and trichloroethene. In calculating potential risks posed
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by the L.E. Carpenter site, it would be ina‘f)ipmpriate to include these compounds for the

following reasons:

. The drainage ditch intercepts shallow groundwater, thus serving as a hydraulic
barrier between the two areas; therefore, substances in the shallow

groundwater probably originates on the Air Products side of the drainage

ditch.

. None of these compounds 'w‘e?r‘e found in any groundwater samples collected

on or directly downgradient of the Carpenter facility.
. There is no history of use of these compounds at L.E. Carpenter.

. Substances associated with L.E. Carpenter that appear in the groundwater on
or downgradient of the site (e.g, DEHP, xylene) are not present in

groundwater from MW-13s. '

Potential risks have been calculated with and without the compounds found in MW-13s.
However, remedial measures at the site should focus on the potential risks estimated for

site-related contamination since these poteht‘ial risks can be addressed by L.E. Carpenter.

Lead was detected at relatively low levels on the site in both stream sediments from the
Rockaway River and groundwater from the deep aquifer. In surface water and soil samples,
lead was detected only at levels below backgrou‘nd concentrations. Since lead is not known
to have been utilized in any process at the facility, it is unlikely that the lead detected in

sediment and groundwater samples is site related.

Numerous polycyclic aromatic hydrocarbon (PAHs) including benzo(a)pyrene and
benzo(a)anthracene, were detected in soil samples taken from the site as well as stream
sediments in the Rockaway River. Significant levels of PAHs were detected in stream
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sediments at locations upgradient from production areas near the railroad right of way as
well as points further downstream. The sediment sampling sites in question were considered
to be background locations, as they are hydrologically upgradient from the site. It is not
possible to precisely quantify the influence of the railroad right of way (and nearby parking
areas) on these PAH levels; however, the possibility does exist that past activity in these
areas could have contributed to PAH levels in sediments at this location. There is some
uncertainty about the source of the PAHs found in sediments at these background locations

as well as locations further downstream.

5.42.5 Uncertainty with Potential Exposures

A major uncertainty exists with estimating ﬁé);tential exposures under various hypothetical
site uses. Probably the most dubious hyp:othgtical use is residential use with water supplied
by onsite groundwater. The site has beeri"?ﬁsed for mining, industrial and commercial
purposes for over 100 years and residential uﬁe of the site would require rezoning. The area
is served by public water supply system, makihg the installation of an onsite groundwater
supply well not only ill-advised, but unnecessary; therefore, the exposures associated with

residential use of the site, especially groundwater use, are not plausible.

Potential exposures related to the other use scenarios are also uncertain; therefore,

conservative assumptions were incorporated into the risk assessment.

5.4.3 Toxicity Assessment Uncertainty

Appropriate toxicity values were available, or could be derived for all of the chemicals of
concern with the exceptions of slope factors for butyl benzyl phthalate and reference doses
and slope factors for lead. In the absence of ;ilese factoﬂs, the potential carcinogenic effects
of butylbenzyl phthalate and lead, and the éfotential noncarcinogenic effects of lead were
not quantitatively evaluated. Butyl benzyl bhthalate was identified as a contaminant of
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concern in shallow groundwater, soil and stream sediments. Lead was identified as a

contaminant of concern in deep groundwater and stream sediments.

It is likely that at the concentrations present, butylbenzyl phthalate would contribute only
marginally to the overall carcinogenic risk due to exposure to sediments, groundwater, or
soil, especially when the weak carcinogeni‘é ‘evidence (i.e., its Group C classification) is

considered.

A carcinogenic slope factor was not available and could not be derived for lead. Reference
doses (previously available or derived) were not used based on Region II EPA guidance
(EPA, 1989b). Carcinogenic and non-carcinogenic risks due to lead were not quantitatively
evaluated. These risks were addressed qualitatively (Section 4.4) using current EPA
guidance based on exposure levels considered protective of health in exposed children (the

sensitive population.

A more general uncertainty relates to whethéfit’oxicity potentials of the substances calculated
to pose risk potentials above minimum levels of concern are representative of humans. Of
the substances of interest in this risk assessmént, only arsenic, benzene, and chromium have
toxicity endpoints that were based on human exposure. Nickel is known to cause cancer in
humans if inhaled but is not of concern by that route when the L.E. Carpenter site is

considered.

The chromium risk above minimum levels of concern originated entirely on the assumption
that ¥ of the total chromium detected was pr}ésent in the hexavalent form which is the form
known to cause cancer in humans inhalingg'*the material. It is not known whether any
hexavalent chromium is present at the site (none is known to have been used by L.E.

Carpenter).

The remaining substances are considered to be toxic to humans, as based on the most

conservative outcome of studies with laboratory animals. Until evidence with humans is
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collected, there is no assurance that toxicity values used in this risk assessment approximate

actual toxicity potential to any persons using the site at present or the future.
5.5 SENSITIVITY ANALYSIS

The only variable quantitatively evaluated in the sensitivity analysis for this risk assessment
is the influence of the Clement "Comparatlve Potency" approach for PAHs on carcinogenic
risk. For the polycyclic aromatic hydrocarbons (PAHs), two approaches were utilized to
evaluate carcinogenic risk. Tables 5-21 to 5-28 compare the results of the standard EPA
approach (EPA, 1989a) to the results of the ICF-Clement comparative potency (CP)
approach (Clement, 1988). The CP approach (contracted by EPA) utilizes a mathematical
model that appears to be specifically applicable to what is theoretically known about the
mechanisms associated with the carcinogenicity of PAHs. The model is then used on data
derived from animal experiments. The results of this modeling were then used to produce
a relative potency factor for each individual PAH. In general, these factors were anywhere
from a tenth to a thousandth of the potency of benzo[a]pyrene. In fact, for some PAHs the
data do not suggest any evidence for carcinogenicity. ICF-Clement evaluated the results of
studies on PAH mixtures to compare the number of tumors predicted from the added
potency factors to the actual experimental results. This exercise demonstrated that there
were many more predicted tumors than actual tumors, suggesting that this type of analysis
is still very conservative. As can be seen from the tables, the overall cancer risk for
exposure to all organics and inorganics is lower using the CP approach numbers for the
PAHs but, in general, the overall risk is changed by less than an order of magnitude. EPA
is still evaluating whether to accept the CP approach for PAHs.

5.6 SUMMARY

A baseline risk assessment was conducted to determine the extent to which site-related
contamination in various media on and in the vicinity of the L.E. Carpenter site may pose
a human health and environmental risk to potential receptors under present and future land
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use conditions. The baseline assessment was conducted to determine the risk due to chronic

exposure to carcinogens and noncarcinogens for several receptors under two separate

scenarios.

1

scenario.
A worker at the L.E. Carpenter site.
A trespasser on the L.E. Carpenter site.

A wader/swimmer in the Rockaway River, adjacent to the L.E.
Carpenter site, and

A recreational fisherman of the Rockaway River adjacent to the L.E.
Carpenter site.

Future use scenario.

A hypothetical adult resident of property formerly occupied by the L.E.
Carpenter site.

A hypothetical child re51dent of property formerly occupied by the L.E.
Carpenter site.

A wader/swimmer in the Rockaway River adjacent to the former L.E.
Carpenter site, and

A recreational fisherman of the Rockaway River adjacent to the site.

A summary for all substances that, at reasonable maximum concentrations exceeded

minimum risk levels (i.e., one excess cancer case per million persons or a hazard index of

one) either alone or in combination with other substances is presented in Table 5-29. If the

listing in Table 5-29 were modified to include only those substances exhibiting at least one

excess case of cancer per one-hundred thousand persons or a hazard index of 10 using the

upper 95% confidence limit concentrations, the substances remaining would be as follows:

449C/55.51
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TABLE 5-1. AVERAGE CARCINOGENIC RISK - WORKER

SOIL PATHWAY WORKER TOTAL RISK
Tepnrer gty
ALL PERCENT
CHEMICALS INGESTION INHALATION DERMAL PATHWAYS | TOTAL RISK
ORQANICS
Aroclor 1254 5.65€-07 6.79E-09 5.12€-06 5.698-06 39.77
Benzens 1.74E-10 2.09E-12 8.76E-00 8.93E-00 0.06
Bis{2-ethylhexyi) phthalate 3.37E-07 405600 3.05E-06 33006 23n
Methylens chioride 2.06E-10 481E-12 1.03E-08 1.06E-08 0.07
Polycyclic aromatic hydrocarbons (PAHS)
Benzo (a) anthracene 1.96E-07 1.25€-09 7.08E-07 9.06E-07 6.34
Benzo{a)pyrene 1.74€-07 1.11E-09 6.20E-07 80307 5.62
Benzofb}fluaranthena/Banzofk)lluoranthene 259E-07 1.65€-09 9.30E-07 1.20E06 839
Benzo(g,hi)perylene 9.93E-10 1.6BE-12 3.59E-09 45009 0.03
Chrysene 1.83E:07 ; 1.23E-09 6.99€07 8.83£07 8.24
Dibsnzo{a;h)anthracens 8.80E-08 5.60E-10 3.18€07 407607 285
Indeno{1,2,3,¢,d) pyréne 1.56E-07 8.93E-10 5.65€:07 | 7.226-07 505
| Py 4.79E:00. 8.ME-12 1.73E08 221E08| 015
{Tetrachioroethens ST 298111} 2HE-14 1508004 < 15300 ] 0ol
INORGANICS
|cnomiumvi 222607 2226407 155
Nickel 2.31E-08 231E08 0.16
ROUTE TOTAL RISK. 1.97E-06 262607 1.21E-05 1.43E-05 100.00
PERCENT TOTAL RISK 13.81 1.83 84.36 100.00
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TABLE-5-2. UPPER 85 CARCINOGENIC RISK - WORKER

SOIL PATHWAY WORKER TOTAL RISK
ALL PERCENT
CHEMICALS INGESTION INHALATION DERMAL PATHWAYS | TOTAL RISK
ORQANICS
Aroclor 1254 4.42E08 5.30E08 4.00E-05 445605 | - 539
Benzene i 1.74E-07 2.09E-00 8.76E-06 8.84E:06 1.08
Bis{2-ethythexyl) phthalate 7.36E-05 8.83E 07 6.66E-04 T.40E-04 89.78
Methylene chioride 4.076-07 8.12€-00 2.05€-05 2.00E-05 253
| Polycyciic-aromatic-hydrocarbons (PAHS)
Benzo (a) anthracene 4.37€-07 2.78E00 1.58E-08 2026408 0.25
Benzo(a)pyrene 3.08E-07 1:96E-09 1.126-06 1.43E-08 0.17
Benzofb)fiuoranthene/Benzofk)flucranthene ‘5.66E-07 3.60E-09 2.05€-06 262606 0.32
Benzofg,h,Hperylene 1.76E-09 298E-12 6.38E-09 814600 0.00
Chrysene 420807 2,60E-00 1.83E-08 1.06E.00 0.24
Dibenzo(a,h)anthragene. 1.02£-07 ‘6.46E-10- 3.68E-07 4.70E07 0:08
Indeno(1,2,3,c.d) pyrene ' 2.44E07 1.55€:09 8.626-07 1.136-06 0.14
w Pyrene 1,09E-08 1.84E-11 3.04E-08 6.03-08 0.01
1 _{Tetrachlooethene - 43E-1 | . 258614 1.67€-09 | CLN0EDY|- 000 - —
t‘, + S
INORGANICS :
Chromium VI 4.08E-07 4.08E-07 0.05
Nickel 1 ' 3.78E08 ' 3.78E08 0.00
ROUTE TOTAL RISK 8.07€-05 1.41E-06 T43E-04 8:256-04 100.00
PERCENT TOTAL RISK 0.78 0.17 80.05 100.00
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TABLE §-3. AVERAGE CARCINOGENIC RIK - TRESPASSER

SOIL PATHWAY [TRESPASSER TOTALUSK |
AL PERCENT |
CHEMICAL INGESTION INHALATION OEAMAL | PATHWAYS m&ﬂ_ﬂ___‘
~ ORGANICS
Asoclor 1254 1.77E08 1.77E-11 1.60E07 1707 4038
Benzene S4SE-12 SASE-15 24E-10] 2.ME-10 0.08
Bis{2-athyihexy) phthalate 1.0SE-08 1.058-11 9.53€-08 106607 207
Methylens chioride . 6.40E-12 1.206-14 S20E-10| $.908-10 0.07
| Polycyciic aromatic hydrocerbons (PAHS)
Benzo (a) antheacene 8.12600 $.25E-12 222600 | 28%08 843
Benzo{a)pyrens 54300 280E-12 106608 | 251E08 870
Benzo(d)fuoranthene/Benzoi)fiuvoranthens 8.11E09 4.30E-12 203E-09 | A.ME-08 ) 851
Benzo{g,hAperylene 3.10E-11 497E-18 1.126-10 14%-10 003
Chvysene 6.03E-00 S3.20E-12 218080 | 27€-08 83
Dibenzola hjanthracene 275600 1.46E:12 005500 | 127608 a0
indeno{1,23,c.4) pyrene 4 88E 09 250E12 LIE08 | 225608 . AL |
Pyrene 1.50€-10 21EH BAE-10 | GOIE-10 018 |
| Tetrachiorosthens 7 ) 9.30E-13 G027 ASTEN | AT - 001} . ’ -
INORGANICS
Chromiym VI 0.00E+00 S.77E-10 000E«00 | &.77E-10 0.18
Nickal 0.00E+00 6.00E-11 0.00E«00 | G.00E-11 001
ROUTE TOTAL RISK 8.17E08 . 8B STTEQT | 4ADEQY I 100.00
PERCENT TOTAL RISK 14,03 0.18 Y 100.00
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TABLE 6-4. UPPER 05 CARCINOGENIC RISK - TRESPASSER

[ SOLPATWWAY TRESPABSER TOTAL
AL PERGENT |
CHEMICAL NGESTION INHALATION DERMAL PATHWAYS ~ TOTAL RIBK
ORGANICS
Arocior 1254 1A0E07 130610 125608 10e08 840
Gergene S4SE00 BASE-12 2nE07 | 2meor’ 109
8{2-ethyhexy)) phthelste 2.306-08 290609 208505 | - 291E45 0
Methylens chioride 127E08 2.306-11 640807 8807 1]
Polycyciic aromatic hydracarbons (PAMHS) ‘
Benzo (a) anthracens 1.37E08 725812 4.95E08 6MED8 028
Berzo{a)pyrens 9.64609 5.11E-12 349608 4ASE-00 o
Benzofd}fiuoranthene/Benzofk|Nuoranthens 1.77£-08 0.30E-12 GA0ED8 B.18E-08 052
Benzo(p.h,dperyiene 5.51E-11 1.76E18 1.90€-10 2.M48-10 0.00
Cheysene 13208 7.02E-12 4.70E08 6.11E08 0
Didenzo{s,Nanthvacens L17E00 180812 118808 147808 0.08
Indenc(1,2.3.c.4) pyrene 70200 404612 279608 L5208 0.14
Pyrere 8.406:10 4B0E-14 12E00 187600 oot |
Tetrachiorosthene = - 104612 STE1? B2611 | -88%6-17. 000
INORGANICS
Chomum Vi 0.00€+00 106600 0.00E400 10800 0.00-
Nickel 0.00E+00 OMME1 0.00E400 | - QBAE-I1 - . 0.00
ROUTE TOTAL RosK 252608 300600 ameos | IEWGE] a0
PERCENT TOTAL sk 081 00t wal| w000
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TABLE §5. AVERAGE CARCINOGENIC RISK - WADEVBWIMMER

SEDMENTS PATHIAY SURFAGE WATER PATWAY TOTAL
~PATHWAY PATRWAY | AL PERCENT
CHEMICAL | maesmon DERMAL TOTA.  |NGESTION  DERMAL  TOTAL | PATWAYS  TOTALRi
ORGANICE
B2 etyhery} phthalaie 536610 250 40700 A0 0z
Netylens chiride 27E12 0.00€-12 120611 120811 020
Polycyciic aromatic drocarbons (PAHs) .
Benzo (a) antivacene 640608 188607 23607 23207 188
Benzo(ajpyrane 5.75€.08 15107 200607 209607 1289
Benzo(o)tkorantheneBensoffiucranthens 8.54E-08 22407 3.10607 210807 2025
BenzoighJperyiene 20E-10 7.7206-10 1.006.09 100800 007
Chysene 701E00 104207 2M4E07 L0807 1881
Oibenzo(a,Njanthvacene 230808 s268-08 083200 603808 8.04
indeno(1.23.c.0) pyrene IREDE - 100607 13907 13807 2.6
Pyrene 207E.00 54E09 750600 T 0k |
Tetrachiorosthene 1.1E-12 40511 41611 A1 000 |
g ~—NORGANKS
Arsenic BAEE08 0006400 845608 S1E08 1807 20807 2pe0r 1899
ROUTE TOTAL RISK 42707 9.006:07 135608|  B1BE08 1807 20807 [T A0 10090
PERCENT TOTAL RISK 2788 5008 wn % 100 193 " 10000
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TABLE 5-8. UPPER 95 CARCINOGENIC RIBK - WADER/SWIMMER

SEDMENTE PATHWAY
_ PATHWAY
CHEMICAL INGESTION OEAMAL TOTAL
ORGANKCS

Bis(2-ethythexy) phthalate 6.51E-00 42008 4.99E-08 . 4SIEDS 061
Methylene chicride 2MEN2 9.00E-12 1.20E-11 1.266-11 0.00

Palycyciic aromatic hydrocarbons (PAHs) .
Benzo (a) anthvacens A481E07 1.188-08 1.0308 16308 2011
Benzo{a)pyrene 362607 9.25€-07 128608 120608 1BH
Benzod)fivoranthene/Benzof)fucranthens S.77E07 162608 200E-06 200608 b- ¥, ]
Benzolghfperylsne 143600 .76E00 8.19600 519600 0.08
Chwysene \ 4.56E-07 1.20608 1.08E-08 1.66E-08 2042
Dibenzo(a h)anthmosne 9.86E-08 25607 3.50E-07 380607 440
indeno{1,2.3,c.9) pyrens {.76E07 4BED? 6.3%E-07 G.3%E07 188
Pyrene 20708 S44E-08 151E-08 . 181E08 . o8
Tetrachiorosthens - 1 27312 O97E-1 1.026-10 ' 0.00

& . 3 .
b Anenic ‘ 1.28607 0.00E+00 120607 6.256.00 1.85E07 207807 -S.96E-07 413
ROUTE TOTAL RISK 22708 ) §.85E-08 702608 | 625608 155607 207607 | 813508 l 100.00
PERCENT TOTAL RI8K 270 00852 o742 0.85 1.0¢ 288 100.00
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TABLE §7. AVERAGE AND UPPER 08 CARCINOGENIC RISK FROM FISH INGESTION - ADULT AND CHILD

AVERAGE TOTAL ~UPPER S TOTA. |
CHEMICAL AU ohD | wenme [T abwr G | urenae
NORGANICS
Anenic A91E04 2204 |  awEn IOTEDS 23204 | 629E04
TOTAL INEOA 22804 GIE04| SO0l 23E04| e

- 9¢-6
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TABLE 5-8 AVERAGE HAZARD INDEX - WORKER

SOIL PATHWAY WORKER TOTAL RISK
ALL PERCENT
CHEMICAL INGESTION INHALATION DERMAL | PATHWAYS TOTAL RISK
ORGANICS
Acelone 7.79E07 S.14E-10 3.92€-05 4.00E-05 0.01
Aroclor 1254 4.28E-02 7.04E-06 3.87E-01 4.30E-01 B7.88
Benzane 245E-05 2.04E-07 1.23E-03 1.26E-03 0.26
Bis(2-ethythexyl) phthalate 491E03 231E-04 4 44E-02 4 96E-02 10.13
Butyl-benzyl phthalate 6.97€-07 8.97E-09 8.31E-06 7.01E-06 0.00
Di-n-butyt phthalate 1.56E-06 3.ME-07 1.43E-05 1.62E-05 0.00
Di-n-octyl phthlate 1.88E-05 2.26E-07 1.70E-04 1.88E-04 0.04
Ethylbenzene - 9.06E-08 246E-10 4.66E-06 4.65€-08 0.00
Methylene chioride 1.86E-06 1.57E-00 9.37E-05 0.58E-05 0.02
Methyl elhyl ketone 4.00E-08 3.00E-10 2.33E-06 238808 0.00
Polycyclic aromatic hydracarbons (PAHs)
Benzo (a) anthracene 2.32E-06 2.78E:08 8.38E-06 1.07E-05 0.00
Benzo{ajpyrene 2:056-06 2.46E-08 . 7.43E-06 9.51E-06 0.00
Benzo(b)fiuoranthene/Benzo(k)fiuoranthene 3.06E-06 3.686-08 1.11E-05 1.42E-05 0.00
Benzo{g,hiijperylens 191E06 220608  6.00E06| B.83ED6 0.00
Chrysenie 2.28E-06 2.74E-08 .8.26E-06 1.06E-05 0.00
= | Dienzofa;manthracens - : 104E08- 125608 I76E06| 48206 . 000 E
ke Fluorarthene 101605  121E08  365E06| 46%EGE - . 000
L\*.’ Indeno(,2,3,c.d) pyrene 1.84E-06 221E-08 6.67E-06 0.54E-06 0.00
Phenanthrene 231E-06 2.77E08 8.36E-06 1.07E05 0.00 |
Pyrone 2.50E-08 3.00E-08 9.06€:06 1.16E-05 0.00
Tetrachioroethens 238E-07 1.65€-10 1.20E:05 1.226:05 0.00,
Toluene 71709 4.526-11 3.61E-07 3.68E-07 0.00
Xylenes (total) 2.2TE08 6.36E-09 114606 |  1,17E08 0.00
INORGANICS
Chromium Il 1.20F OB 3.032-04 0.00B+00 3.188.04 0.06
Chromium VI : A67E 04 4.326-04 0.00Ei00 7.00E.04 0.18
Copper ‘9:10E-04 3.96E-04 0.00E+00 1.31E-03 0.27
Nickel 4.66E-04 1.10E-03 0.00E+00 1.56€-03 0.32
2inc 4 65E-04 2.19E-04 0.00E+00 6.84E-04 0.14
Cyanide : 3.84E-05 1.71E-06 3.20E-03 3.33E-03 0.68
ROUTE TOTAL RISK 5.00E-02 2.69€-03 4.36E-01 4.80E-01 | 100.00
PERCENT TOTAL RISK 10.23 0.55 89.23 100.00
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TABLE 59, UPPER 95 HAZARD INDEX - WORKER
SOIL PATHWAY WORKER TOTAL RISK
ALL PERCENT
CHEMICAL INGESTION (NHALATION DERMAL | PATHWAYS  TOTALRISK
ORGANICS
Acetone 6.14E04 405607  300E02| 9.456-02 0.19
Arocior 1254 3.34E-01 5SIE05 3026400 | 3.36E400 2045
Benzens 245E02  QWV4E:04  1.23E400|  1.26E400 7.65
Bis(2-ethythexyl) phthalate 1076400 504E:02  Q69E+«00|  1.08E«D1 65.85
Butyl-benzyl phthalate 184605 1.97E-07 1.48E-04 165604 0.00
Di-n-butyl phthalate 475606 112608  430E05| 4.88E-05 0.00
|oi-n-octyl phintate 1.46E-04 1.75€08 1.326-03 147603 0.01
Ethylbenzene 121602 320605  6.10E01 6.23€-01 an
Methylens chioride 3.69€-03 3.10E-08 1.86E:01 1.80E-01 115
Methyl ethyl ketone 351EU6 234508 1.77E-04 1.80E-04 0.00
Polycyclic aromatic hydrocarbons (PAHS) ,
Benzo (a) anthracene 5.176-06  6.20E08 1.87E05 |  2.39€-05 0.00
Benzo{ajpyrene 3.64€-06 437E-08 192605 |  1.69€05 0.00
Benza{b)fiuoranthene/Benzofk)fuoranihens 6.69€-06 8.03E-08 24205| 9.10E05 0.00
Benzofg,hi)perylens 338606  4.06E-08 122605 1.57€-05 0.00
Chrysene 5.00E-06 6.00E-08 181E05 | 232605 0.00
Dibanzo{a;h)anthracene. “_1:20E-06' 1.A4E-08 4.34E:06-| - 556606 - — - 0.00°
Fluoranthene 4.16E-06 5.01€-08 1.51E-05 194805 0.00:
Indeno{1,2,3,c.d) pyrene 288E06 3.46E-08 1.04E-05 1.33E05 0.00]
Phenanthrene 6.60E-06 791E08  230E-05| 3956405 0.00
Pyrene S69E:06  6.83E-08 208605 | 264805 0.00
| Tetrachioroathane 2.66E-07 1.84E-10 134605  1.36805 . 000,
Toluene 245608 1.55€-10 1.23E-06 1.26808 0.00
Xylenes (total) 264E:03 7.40E-04 1.33E-01 1.36€-01 0.83
INORGANICS
Chromium i 237€05 557E-04  0.00E+00| 581E04 0.00
Chromium Vi 8.776-04 7.96E-04  0.00E+00 147€-03 0.01
Copper 1.71E03 T43E-04  000E+00 | 245203 0.01
Nicke! 7.64E-04 180E03  O0.00E+00| 2.56E.03 0.02
2ing 9.43E-04 444E04  0.00E400 1.39E-03 0.01
Cyanide 5.00E-05 235E06 450603 458603 - 003
ROUTE TOTALRISK |  1.45E.400 559E02  149E+01[ 1.84E+00 100.00
PERCENT TOTAL RISK 8.85 034 90.81 100.00
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TABLE 810, AVERAGE HAZARD INDEX - TRESPASSER

SOL PATHWAY ~[TREBPAGOER TOTAL RISK |
AL PERCENT
CHEMICAL INGESTION INNALATION  DERMAL PATHWAYS  TOTAL RISK
— ORGANICS

Acstone QEO7  BI6EN!  4SIEGS B8.008.08 004
Arocior 1254 S36E0Y  295E07  488E02 6386.02° Hn
Benzene 07E08  307E0D  1.84E04 15704 0.13
Bis(2-athyihaxyl) phthalate GISE0Y 241608 880602 S.18E02 0.2
Buytbenzyl phthaiale A7SE08  BTEN  7900E07 87707 0.00
Di-n-butyl phthaiate 197607  3BTE0S  1.70E08 202808 0.00
Di-noctyl phthiste 236E05 236608 215604 237604 0.19
Ethybenzens 1.1E08  286E11  B.MEO7 82607 0.00
Methytens chioride 2308 163EN0  117E04 120804 0.10
Methyt ethyt ketone BMEDD  32%12  20EQ07 260TEOY. . O

Polycyciic aromatic hydrocarbons (PAMHs) - R
Berzo () anthvacene : 200E07  200E-10 105508 1.ME08 000
Bernzo{a)pyrane | asE0r 250 OMEO? 110608 000
g - | OmrobfuoranthenaBenmpfucranthene - |  IBEDT  IMEND 130608 © LTIR08 0.00
w Berzo(g,h,peryiens QNEDT 230640 8B4E07 - 110608 0.00
Cheyssne 280E07  286E10 109608 1.326:08 0.00
Oibenzo{ahjenthracene 130E07  10E10  4TEQ? 602607 0.00
Fuomnthens 126607 126610  457€07 SREOT 0.00
Indena{1,2,3,6.4) pyrens 2931E07  231E-10  AISEDY o 107808 000
Phenanthvens 286E07  280E10  1.05E08 T 134608 0.00
Pymne | 81507 310 113208 148808 0.00
Tetrachiorosthene 200608 172611 150608 . 150808 .. 000
Tolusne G2E0)  47ZE12  AWEQ? | ASEO7 0,00
Xylenes (iotal) ) 14608 6810  7.14807 o 107 000
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TABLE 6-10. AVERAGE HAZARD INDEX - TRESPASSER (continued)

[ SOLPATHWAY TREEP ABBER TOTAL N |
AL PERGENT
CHEMICAL NGESTION BHAATON DERMAL | PATHWAYS TOTALRK

IR . - R
Chromium H] - 181E08 3.16E-05 0.00E4+00 332208 0.0%
Chvomium MBS ASIECS  000EW0 1MEN o1
Coppor LUED)  ATESS  000EW0 €S 0w
Nichel $.04004 114804 0.008000 6.00004 08
2o BN RO  000R0 wae oM
Cyanide AMEOS  1MED  avemes GURR  m
ROUTETOTALRMK [ 140662 200604 1001 | T2E0T] 10000

POCENTTOTAREK | 138 02 mw 10000

ov-¢g
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TASLE 611, UPPER 08 HAZARD INDEX - TRESPABSER

SORL PATHWAY

TRESPABRER TOTAL TN |

CHEMICAL

INGESTION INHALATION  DERMAL

AL PERCENT |

Arocior 1254

T.80E-04 423608 OTEDR
4.19E02 5.76606 9.79€-01
3.07E-00 3.076-08 1.54E01
1.4E00 5.26E-09 1.21E401
20508 205E-00 188608
8.05E07 14707 5.306-00
182604 182607 185609
1.52608 343608 1.64E-02
462600 I ME07 232601
4A0EQ7 2M4E-10 221E08

BATED?  GATEN0  2ME0S
ASGEDT  4S6E10 18508
Q36E07  B3%E10  30%08
42607 CA23ENDT 1508
‘6.20E07  626E10 22708

1.60607 1.50E-10' SAMEQT
8.29E07 S2E-10 100608
SB1E07 61E-10 1.31E08
0207 8.208:10 2.002.08
115807 743810 2.00808
9.33E08 1.928-11 1.87E08
2.30€-08 1.61E-11 116608
1.85E-08 1.02E05 8.326.02

PATHWAYS  TOTAL RIBK
AR
e @ o
A21E0 290
1.87E01 1.00
135601 RO
200606 0.00
6.00808 0.00
1.89€-08 001
7.00602 0.54
2301 1M
226808 . 000

224ay 91 LE.CARPENTER



TABLE 511, UPPER 06 HAZARD INOEX - TRESPASSER (continued)

GOIL PATHWAY [TREBPABSER TOTAL Rl |

AL PERCENT

CHEMICAL INGESTION INMALATION  DEAMAL PATHWAYS  TOTAL RISK
———— S

Chvorum 1l 20708  5B2E05  0.00E400 - aHeos 0.00

Chvomium V1 212604  B3IEDS  0.00E«00 © ROEED 0.00

Copper 214E03  TJ6EO5  0,00E«00 222808 002

Nickel 0.87E-04 1.88E-04 0.008+00 1.14808 001

Jnc 1.18€-08 4,83E05 0.00E+00 123608 001

Cyanide 626E05  24BE07  SEER BIERN 0.04

ROUTETOTALRISK |  140E/00  500E03  1.31E401 ‘:_'_‘_]am 100.00

PERCENT TOTAL RISK 0.64 0.04 2082 100.00

Al
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TABLE 5-12. AVERAQE HAZARD INDEX - WADER/SWIMMER

SEDIMENTS PATHWAY SURFACE WATER PATHWAY [WABERSWIMMER TOTAL INDICES
PATHWAY PATHWAY AL PERCENT
CHEMICAL INGESTION  DERMAL TOTAL INGESTION DERMAL  TOTAL | PATHWAYS TOTAL

ORGANKCS
Bis{2-ethylhexyl) phihalate 3.14E:04 206603 237603 23703 242
Butyl-benzyl phthalate : 2.776:07 10208 2.09€-06 200606 0.00
Ol-n-butyl phthalate 3.30E-07 2.17E08 2,50E-06 2,60E-06 0.00
Ol-n-octyl phthatate 3.43E-05 225604 2.50E-04 2.69€:04 0.26
Methylene chioride 9.B3E-07 3.50€-08 457E-08 457E:08 0.00
Methy! ethyl ketone 3.57E-08 1.30E07 1.66E-07 1.86E-07 0.00
Naphthalens 6.28E-05 412604 4.756-04 475604 048

Polycyclic aromatic hydrocarbons (PAHSs)
Acenaphthena 5.47€-07 1.44€-06 1.99E-06 " 1.99E:08 0.00
Acenaphthylens 1,21E-06 31806 4.40E-06 : " 440EDB " 0.00
Anthracene 1.76€:07 46207 6.38E-07 636607 0.00
Benzo (a) anthracens 3,03E-06 7.97E-06 1.10E-05 LI0EQ5 . 0.01

) __Benzo{alpyrene B . 2.726:06_ 7.A5€06 -~ 087E06: ) | os’ELE - : 001 -

g - ~Benzofb)fliicranthene/Benzofk)fludranthene N " 4.04E-06 106605  147E:05 1 1ATEQ0S 001
5 Benzofg,hj)perylene 2.25€-06 5.9206 8.17E06 8.17E06 00
Chrysene 3.326-06 8.72606 1.20E-05 120805 0.01
Dibenzo{a,h)anthracene 1.13E-06 2.06E-06 4,08E-06 408506 . 0.00
Fluoranthene 338506 8.85E06 1.20E05 128605 - 0.0
Fluorens - : 1.16E-08 3.06E06 42606 42608 0.00
Indenof1,2,3,c.d) pyrene 1.81E-08 4.75606 6.56E:06 6.56E-06 0.01
2-Methyinaphihalene 6.67€-07 1.75€06 242606 24206 0.00
Phenanthrene 3.89€-08 1.026-05 1.41E:05 141E-08 0.01
Pyrene 433E-08 1.14E-05 1.57E-05 157605 0.02
Tetrachioroathane 3.56E-08 1.30E-06 1.33E-06 1,93E-06 0.00
Toluene 7.50E-09 2.74E07 281E07 281E-07 0.00
Xylenes (total) 7.50E-10 2.74€08 281E-08 281608 0.00
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TABLE 6 12 AVERAGE HAZARD INDEX - WADER/SWIMMER {continued)

SEDIMENTS PATHWAY SURFACE WATER PATHWAY WADE/SWIMNER TOTAL INDICES
PATHWAY PATHWAY AL PERCENT
CHEMICAL INGESTION  DERMAL TOTAL INGESTION DERMAL  TOTAL | PATHWAYS TOTAL
INORGANICS
Alminum 1.51E04 0.00E+00 1.51E:04 1.51E04 0.15
Antimony 2.09€-02 0.00E+00 209€-02 2.09E-02 21.36
Arsenic 7.91E03 0.00E400 TH1E03 483E-03 143E:02 191602 | 270E02 21.61
Barium 2.03E-05+ 0.00E400 203E-05 193603 5.72€-03 766E03 | 7.88E-03 1.84
Cadmium 2.70E-04 0.00E+00 2.70E-04 2.70£-04 0.28
Calkclum 2.00E:06 0.00E400 2.09E-06 8.33E-04 3.08E-04 1.14E03 | 1.14E:03 117
Chromium lit 2.77E-06 0.00E+00 2.77€-06 7.20E06 2.15€-05 2BBE05| 3.16E-05 0.03
Chromium Vi 1.98E-04 0.00E+00 1.98E-04 2.08E-04 6.16E-04 B24E04| 102603 1.04
Cobat 847E-05 0.00E400 6.47E-05 64TE05 0.07
Copper 235603 0.00E+00 2.35€-03 23503 240
lron 1.36E-05 0.00E+00 1.36E-05 713604 2.11E-03 262603 | 284E-03 289
Lead 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00
Magnesium 3.67E06 0:00E+00 3.67E-08 1.24E-03 4.57E-04 1.60E-03| 1.70E-03 1.713
Mangansse 532607 . 0:00E+00 5.32E-07 545605 1.61E-04 216604 | 2.16E:04 0.2
| Mercury - C - 1.17€03: 0:00E+00  ~--1.17E03 T . - 1.97E:08 e
Nickel 8.65E-04 0.00E+00 8.65€-04 . ‘B.GSED4 0.88
Potassium 1.50E-06 0.00E+00 1.50E-08 1.50E-06' 0.00
Selenium 147E03 4.34E-03 580E-03 | 5.80E-03 592
Sodium 2.04E-07 0.00E+00 20407 1.90E-04 3.13E-05 220604 | 222604 023
Vanadium 6.12€-05 0.00E+00 6.12€:05 6.026-03 1.40E-02 1.00€-02 | 2.00E:02 2037
Zinc 1.20E03 0.00E+00 1.20€-03 1.20E-03 1.32
ROUTE TOTAL INDEX |  3.57€-02 2.80E-03 385602 1.65E-02 4.20E-02 SO4E-02| 0.80E-02 100.00
PERCENT TOTAL RIBK 3648 2.85 30.33 16.84 43.83 60.67 100.00
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TABLE §-13. UPPER 68 HAZARD INDEX - WADERVSWIMMER

‘ SEDIMENTS PATHWAY SURFACE WATER PATHWAY 'mmgwuan TOTAL NDICES |
~ PATHWAY PATHWAY AL PERCGENT
CHEMICAL ) INGESTION DERMAL TOTAL INGESTION  DERMAL TOTAL PATHWAYS TOTAL
ORGANICS
Bis(2-ethythexyl) phthalule 3.80E-03 280602 206602 288602 108
Buty-benzyl phthaiste 460607 3.02€-08 S48E08 3.48608 0.00
Di-n-butyl phihalate 2.306-08 1.51E08 1.4E08 1.74E08 0.00
Oi-n-octyl phthaiste ) 1.086-04 6.008-04 7.06804
Methylens chioride 0.83E-07 3.50E-08 4.87E08 . 4.87E08 0.00
Methy! athyl ketone 106607 SATE07 ARED? 493E07 0.00
Naphthalsne 1.726.04 113608 1.31E08 1.91E09 0.09
Polycycic aramatic hydrocarbons (PAHS)
Acsnaphthens 1.206-08 SASE-08 435508 4335808 0.00
Acenaphthylsne 16308 420608 5.035:08 . $.036-08 0.00
Antivacens . B8E8XEL 2.206-08 3.14E-08 : 9.14E-08 0.00
Benzo (a) anthracens 21305 5.81E-05 7.4E05 7.74E05 001
Benzo{sipyrens . 167605 430605 6.05E:08 8.05£08 0.00
o Benzo(b}ftuoranthene/Benzo(k)fluoranthene 27E05 1.186-05 0.02E05 B 9.026.05 00t
J = -Benzolg.h.lperylens. . ) 110605 260E:05 390€E0s | 3:EDS 0.00
o Chrysene ) 21705 5.80E-05 1.06E05 7.66E-05 001
[Ditenzola hanthracens 467608 12305 160605 1.69€-05 0.00
Flusranthene 350605 9.20E-05 1.2TE04 1.276.04 001
Fluorens 244E-08 8A2E-08 OB7E:08 887508 0.00
Indenc(1,2.3,5,4) pyeene 8.33608 216505 302605 J0ZELS 000
2-Methyinapthelens 6.67E-07 1.766-08 242808 _
Phenantivens 3.3%E05 B.76E-05 121804 _ 1.21E-04 0.0t
Pyrene 43308 114804 1.578.04 1.878:04 0.01
Tetrachiorosthene 8.75E-08 2.10608 3.20808 ; 320608 0.00
Tolusne 7.60E09 2ME07 281E07 2.818.07 000
Xylanes (total) 7.508.10 2.245-08 201600 281E-08 0.00
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TABLE 5-13. UPPER 05 HAZARD INOEX - WADER/SWIMMER (continued)

[ GEDIMENTS PATHWAY SURFAGE WATER PATHWA v:;;g'mma'_'_mu WOICES |
PATHWAY PA AL PERCENT |
CHEMICAL INGESTION DEAMAL TOTAL NGESTION  DERMAL TOTAL PATHWAYS TOTA.
e INORGANKS
Alminum 121801 0.00E400 127601 12701 n
Antimony 1.07€.400 0.00E+00 1.07E400 1.07E400 1 12
Anenic 1.196-02 0.008400 110802 |  400E0 148802  1.04E02 3.13502 218
Sartum 2.00€-09 0002400 200000 | 400R03 00802 180802 19802 2
Cadmium 5.00E-03 0.00E+00 8.008-03 8.00E-03 0.34
Caicium 1.90E.04 0.00E+00 1.90E-04 S$.00E-03 1.11E03 411E-03 4.30E-0% 0.30
Chvormium Il 3.33E-08 0.00E+00 S3%08 1.40E-05 4.14E-08 5.64E-08 - B.B8E08 0.00
Cheomium VI 2230604 0.00E400 230604 |  400E04  1.98E0) 156609 18209 0.13
Cobet 220609 0.00E400 220608 _ 220609 0.18
Copper 1.06E-02 0.00E+00 1,066-02 1.08E.02 0.7
on 6.65E-02 0.00E+00 G65E02| 2%E08  TOTEDS 04eE0d | 760602 (.
Lead 0.00E+00 0.00E+00 0.00E+00 ODOE«00 | .  0.00E400 0.00
Magresium 256604 0.00E400 250E04| 24SE0)  OOREO4  MEDY| 3BIER 025 ]
Manganese 6.70E-04 0.00E+00 GIED4| 180E04 5304  TME0]| - 138608 0.10:
R o |mecuy B3E0Y - 0.00E«00 asEos| - LTI BS%ELY - 087 . .
T o . m ‘ 045E04 0.00E+00 QASED4 : L 04SEO4 Doy
¥ Potassium 9.ME05 0.00E+00 SME0S v SMEDS 0.00°
b=y Selenium 187E0)  400E03  GO0EOS | 6.60802 048
Sadium 2.90E-08 0.00€400 208E06| GOOED4  100E04  7.00604 112604 005
Vanadium 1.00E-02 0.00E400 1,!!-02 704603 211602 20€02 4,636-02 s
Tne 2.74E03 0.00E+00 24803 2.74803 0.19
ROUTE TOTAL INDEX 1.34E400 2LUED2 1966,00| 28702 eME02  001ED2 ""_'_______jum 100.00
PERCENT TOTAL RISK 91.97 1.9 3.08 430 020 100.00
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TABLE §-14. AVERAGE AND UPPER 056 HAZARD INDICES - FISH INGESTION

AVERAGE UPPER 6

CHEMICAL ART  CHD |  ADWT CHLD
INORGANICS
Arsenic . 8.526.01 1.52€.400 8.81E0 1.54E400
Chvomium [ A5TEO4 03E4 6.86E-04 1.006-09
Chomum W 124602 200602 2.386-02 5.54E:02
Selenium 9.04E03 211602 103602 240802
TOTAL| e7E0 1578400 80001 1828400

LY=G
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TABLE 8-15. AVERAGE LIFETIME CARCINOGENIC RISK (8UM OF ADULT AND CHILD RESIDENT) - ALL PATHWAYS, FUTURE USE ONLY

TOTAL TOTAL TOTAL
GROUNDWATER |GROUNDWATER [GROUNDWATER| 801 |sEDMENTS  [sumrace| Fsn  |usmasalLow |usg WTERMEDIATE| UG Desp
CHEMICAL SHALOW | NTERMEDWTE |  Deep WATER | INGESTION | GROUNDWATER | GROUNDWATER | GROUNDWATER
GRGANICS
Arocior 1254 0.00E+00 0.00E+00 000E:00 | 220605|  0.00E/00 |0.00E00 220605 220605 229605
Benzene 0.00E+00 0.00E+00 000E.00 | 3.18E08|  0.00E400 |0.00E«00 3.166.08 3.185.08 3.186.08
Bia(2-athythexy) phvhalate AMEDS 120608 313608 | 137805 4.07E00 | 0.008400 : 476805 1.40E.05 1.60€.05
1,1-Dichiorosthane 1.60E-05 0.00E+00 000E+00| 000E«00|  0.00.00 |0.00E400 1.60E:05 0.00E400 0.00E+00
1,2 Dichiorosthane 0.00E+00 0.00E+00 418608| 000E«00|  0.00E400 | 0.00E«00 0.00E+00 0.00E400 418606
1,1-Dichiorosthens B.O0E-05 0.00E+00 000E:00| 000E400|  0.00E+00 | 0.00400 B.99E-05 0.00E.+00 0.00€ 400
Methylens chioride 949E.08 0.00E+00 0.00E.00| 3.75608 126611 0008000 | 9.53€.06 2.756.08 3.75€.08
Polycyciic aromatic hydrocarbons (PAHS)
Benzo (a) anthracene 0.00E 400 0.00E+00 000E.00| 427E08 2.32%6.07 | 0.008400 450506 4S0E-06 450508
Benzo{ajpyrene A 0.00E+00 0.00E+00 0.00E:00| 3.706-08 200607 | 0.00E+00 309606 3.9006.-06 9.09€.06
Benzo{biliuomnthenaBenzofk)fluoranthene : 0.00E+00 0.00E+00 000E400| 565606 3.10E.07 | 0.00€.00- : 5.96608 5.066.08 5.96E.06
Benzo(g;h,Jperylene : 0.00E+00 0.00E+00 0.00E:00 | 216808 1.06:09 | 0.00E400 227E:08 227608 22708
Chrysene 0.00E400 0.00E+00 0005400 | 421E-08 254607 | 0.00E400 446606 446506 4AGE05
| ovenzojamantacene | osees0 0.00E.+400 000E«00| 102£08| 86308 |0.00E.00 200508 | 200E06| 200608
1 indeno(123.ca)pyrene ° | o00Ee00 0006300 0.00E«00| 340E0S 130607 | 0.00E00 | 1 ASIETE 3.54E06 9.54E.06
v | pyee : 0.00E+00 0.00E+00 0.00E:00| 104607 7:506.00 | 0.00E400 112607 112607 142607
£ [Touachiorosthone ‘ 262€.06 0.00E+00 0005400 | 542600 416611 | 0.00E400 263E.06 5ATE0 BATECD
Trichioroathens 142606 0.00E400 000E400 | 000Ew00|  0.005.00 |0.00400 142606 0.00E+00 0.00E+00
NORGANICS -
Arsernic 1.92€-04 1.006-04 000E«00 | 0.00E+00 paee08 | 20507 | 610604 B1E04 7.266.04 6.19E.04
Beryllium 0.00E+00 0.00E+00 000E+00 | 000E«00|  0.00E+00 |0.00E+00 0.00E+00 0.00E.+00 0.00E400
Cadmium : 0.00E400 0.00E+00 000E400 | 000E«00|  0.00E+00 |0.00E400 0.00E+00 0.00E+00 0.00€.+00
Chromum VI 0.00E+00 0.008400 000Ew00 | 7.72607|  0.00E.00 |0.00£400 2707 172607 172607
Nickal 0.00E+00 0.00E+00 000E400 | 803E08|  0.00E.00 | 0.00E400 8.03E:08 8.03E.08 8.03.08
TOTAL PATHWAY RISK 346604 1.106-04 731606 | 608505 19606 | 205607 | 619604 163E08 TE0A SME0
PERCENT TOTAL RIBK (SHALLOW GROUNDWATER USE) 3an 592 onn| o0 6023 100.00
PERCENT TOTAL RISK (INTERMEDIATE GROUNDWATER USE) 1302 760 07| oo 20 100.00
PERCENT TOTAL RISK (DEEP GROUNDWATER USE) 1.08 8.89 o] om ™ 100.00
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TABLE 5-16. UPPER 05 LIFETIME CARCINOGENIC RISK (UM OF ADULT AND CHILD RESIDENT) - ALL PATHWAYS, FUTURE USE. ONLY

JOTAL TOTAL TOTAL
GROUNDWATER | GROUNDWATER |GROUNDWATER| SOL [SEDIMENTS |SURFACE| FisH | USING SHALLOW |USING INTERMEDIATE | USING DEEP
CHEMICAL BHALLOW | INTERMEDIATE DEEP WATER | INGESTION | GROUNDWATER | GROUNDWATER | GROUNOWATER
ORGANICS
Arocior 1254 0.00E+00 0.00E:+00 0.00E+00 | 1.706-04 |  0.00E+00 | 0.00E+00 1,796-04 1.70E04 1.796:04
Benzene 0.00E+00 0.00E+00 0.00E+00 | 3.18E-05 |  0.00E+00 | 0.00E+00 3.1BE.05 3.18£-05 3.166-08
Bia(2-ethyihexy)) phihalate 1.356-02 701E08 391604 | 208603 |  4.00E-08 | 0:00E+00 165602 290603 337608
1,1-Dichlorosthane 204E-04 0.00E+00 0.00E+00 | 0.00E+00 |  0.00E+00 | 0.00E400 204604 0.00E+00 0.00E400
1,2.Dichlorosthane 0.00E+00 0.00E+00 4.80E-08 | 0.00E+00 |  0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 400E-08
1,1-Dichiorosthens 1.078-04 0.00E+00 0.00E+00 | 0.00E+00 |  0.00E+00 | 0.00E400 107604 0.00E+00 0.00E+00
Mothylene chioride 324604 0.00E+00 0.00E+00 | 743605 |  1.26E-11 | 0.00E+00 30604 743605 74305
Polycyciic aromatic hydrocarbons (PAHS)
Benzo (a) anthracens 0.00E+00 0.00E +00 0.00E400 | 053608 |  1.63E-06 | 0.00E+00 1105 112605 112605
Benzo{a)pyrene 0.00E+00 0.00E+00 0.00E+00 | 6.726:08 |  1.28E-08 | 0.00E+00 8.00E-08 8.00E-06 8.006:08
Benzo{b}livoranthene/Benzofk ftucranthens 0.00E+00 | 0.00E+00 DOOE+00 | 1.23805|  2.00€-08 | 0.0DE400 | 144805 | 1.44E.05 1.4E05
Benzo(g,hiperylens 0.00E+00 0.00E400 0.00E+00 | 3.04E:08 |  5.19E-00 | 0.00E.400 436608 4.36E08 436608
Chiysene 0.00E+00 0.00E+00 0.00E+00 | 022606 |  1.66E-06 | 0.00E+00 1100E-05 1.096.05 100605
 Dibenzo{a,hjanthracene ~ 000E«00|  0.00E«00 0.00E+00 | 221E-06.|  3.56€-07 [ 0.00E400. 257506 257606 257608
T ‘Indenc{t.23.cd)pyrene ‘0.00E+00 - 0.00E+00 0008400 | S31E06'|  -6:39E-07 | 0:00E+00 i SOE06] - 6e5E08] “§.95E-06°
Pyrene 0:00E+00 0.00E+00 0.00E+00 | 237607 |  7.51E-08 | 0.00E+00 812607 312607 | 3.A2E07
o Tetrachioroethene ‘ 3.00E06 0.00E+00 0.00E+00 | 606509 |  1.02E-10 | 0/00E+00 ‘ 3.01E-06 6.166-00 6.166-00
5 Trichiorosthena 1.71E06 0.00E+00 0.00E+00 | 0.00E+00 |  0.00E+00 | 0.00E+D0 1.1E08 0.00€ 00 0.00E+00
INORGANICS
Arsenic AB4E-04 1.21E-04 0.00E+00 | 0.00E+00 |  1.286:07 | 20807 |  6.206-04 1.1E03 7.506-04 6.20E04
Berylium 0.00£+00 0.00E+00 0.00E+00 | 0.00E+00 |  0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cadmium 0.00E+00 0.00E+00 0.00E+00 | 0.00E«00 |  0.00E+00 | 0.00E400 0.00E+00 0.00E+00 0.00E«00
Chromium VI 0.00E+00 0.00E400 0.00E400 | 142608 |  0.00E+00 | 0.00E400 142806 142608 1.428.08
Nickel 0.00E+00 0.00€400 0.00E+00 | 132607 |  0.00E400 | 0.00E400 132607 1.326-07 132207
TOTAL PATHWAY RISK 1ATE02 128804 306604 | 331E03| 792608 | 208607 |  ©8.208:04 1702 4.00E03 43D |
PERCENT TOTAL RISK (SHALLOW GROUNDWATER USE) 78.64 1.75 0.04 0.00 347 100.00
PERCENT TOTAL RISK (INTERMEDIATE GROUNDWATYER USE) 3.4 8124 0.19 0.01 1543 100.00
PERCENT TOTAL RISK (DEEP GROUNDWATER USE) o11] 72 0.8 0.00 14.48 100.00

.
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TABLE §-17. AVERAGE-HAZARD INDEX - ADWLT

TOTAL TOTAL TOTAL
GROUNDWATER | GROUNDWATER | GROUNDWATER | SOIL FISH USING SHALLOW |UBING INTERMEDIATE|  USING DEEP

CHEMICAL SHALLOW INTERMEDIATE DEEP INGESTION | GROUNDWATER | GROUNDWATER | GROUNDWATER

ORGANICS
Acelone 0.00E+00 0.00E+00 0.00E+00 | 407805 |  0.00E400 407E-05 407605 407ELS
Amclor 1254 0.00E+00 0.00E+00 0.00E+C0 | 4.73E-01 |  0.00E+00 4,73E-01 4.73E-01 4790
Benzene 0.00E+00 0.00E+00 0.00E+00 | 128603 |  0.00E+00 1.266-03 1:28E-03 128603
Bis(2-ethylhexyl) phihalate 22401 7.88€-03 206E-02 | 545E02 |  0.00E400 27601 6.20E-02 751602
Butyl-benzy! phthalate 1.96E-03 0.00E+00 0.00E+00 | 7.71E06 |  0.00E+00 19703 7.7iE-08 7.71E06
1,1-Dichloroethane 3.426-0 0.00E 400 0.00E+00 | 0.00E+00 |  0.00E+00 34€03 0.00E4+00 0.00E+00
1,2 Dichloroethane 0.00E+00 0.00E+00 6.756-03 | 0.00E+00 |  0.00E+00 0.00E400 0.00E+00 6.75£-03
1,1-Dichtoroethene 3.27€-02 0.00E+00 0.00E+D0 | 0.00E+00 |  0.00E+00 32702 0.00E+00 0.00E+00
1,2 Dichloroethens (total) 6.08E-03 0.00E+00 0.00€400 | 0.00E+00 |  0.00E+00 6.08E-03 0.00E+00 0.00E+00
1,2 Disthyibenzene 5.60E-03 0.00E+00 0.00€+00 | 0.00E+00 |  0.00E400 5.60E-03 0.00E+00 0.00E+00
Digthytphthalate 0.00E+00 0.00E+00 7.85E:05 | 0.00E+00 |  0.00E+00 0.00E+00 0.00€400 7.86E-05
24-Dimethyiphenol 1.57E-02 1.06€-02 0.00E+00 | 0.00E+00 |  0.00E+00 15702 1.06£:02 0.00E+00
Di-n-butyl phihalate 295603 0.00E+00 0.00E«00 | 1.76E05] 0.00E+00 297E:03 | . 1.768:05 | 1.78E:05
Di-n-octyl phthiate 1.98E-02 0.00E+00 0.00E+00 | 208504 |  0.00E+00 200E02 | 208604 | 2.086-04
Ethylbenzane 1.63E-02 132603 0.00E+00 | 4.74E-06| 0.00E+00 16302 1.33E08 | 4.74E-08
|1-ethyl-3-methybenzene, :9.68E-03-} - 0.00E+00 0.00E+00-}:0.00E+00:|-- -0.00E+00 | . 088E03 0:00E+00:} - -0.,00E400:
{1sopropy!banzena (cumens) 8:00E:03° 0.00E+00 0.00E+00 {{0.00E+00°] 0:00E+00 " 8.99€:03 0:00E400| 0:00E+00"
Methytane chioride 1.44E-02 0.00E400 0.00E+00 | 0.74E-05 [  0.00E+00 1485602 9.74E05 | 9.74E-05
|Methyl ethyl ketone 0.008400- 0.00E.+00 0.008400 | 242208 | 0.00£400 242600 242608 242806
Naphthalene 1.81E-02 0.00E+00 0.00E+00 {0.00E+00 |  0.00E+00 181E02 | 0:00E+00 0.00E+00
|n:Butyibenzene 3.80E:03 0.00E+00 0.00E+00 |:0.00E+00| 0.00E+00 | 3.80E:03 | 0.00E+00 0.00E+00
n-Decane 934603 0.00E+00 0.00E400 |0.00E+00 |  0.00E400 3.34E-03 0.00E+00 0.00E+00
n:Nonane 3.62€6-04 0.00E+00 0.00E+00 |0.00E+00 |  0.00E+00 |, 26E-04 0006400 0.00E+00

Polycyclic:aromatic hydrocarbons (PAHs)
Benzo (2) anthrapene 0.00E+00 0.00E+00 0.00E+00 | 1.30E05 |  0.00E400 1.30E-05 1.30E-05 1.30E-05
Benzo{a)pyrens 0.00E+00 0.00E+00 0.00E+00 | 1.16E-05 |  0:00E+00 1.16€05 1.16E05 1.16E-05
Benzo{b)liuoranthene/Benzofk)lluoranthane 0.00E+00 0.00E+00 0.00E+00 | 1.73E:05 |  0.00E+00 1.736-05 1.736-05 1.13E05
Benzolg,h.jperylens 0.00E +00 0.00E+00 0.00E+00 | 1.07E:05 |  0.00E+00 1.07€-05 1.07E-05 1.07E-05
Chrysene 0.00E+00 0.00E+00 0.00£400 | 128605 ]  0.00E+00 1.286-05 1.286-05 1.28E-05
Dibenzo{a,h)anthracene 0.00E+00 0.00E+00 0.00E+00 | 5.866-06 |  0.00E+00 5.66.06 5.86E.06 5.86E-06
Fiuoranthene 0.00E+00 0.00E+00 0.00E400 | 568506 |  0.00E+00 5.68£-08 5.686-06 $.68E-06
indeno(1,2,3,c.d) pyrene 0.00E+00 0.00E+00 0.00E+00 | 1.04£05 |  0.00E+00 1.04E-05 1,04-05 1.04E-05
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TABLE §-17. AVERAGE HAZARD INDEX - ADULT (continued)

TOTAL TOTAL TOTAL
GROUNDWATER | GROUNDWATER | GROUNDWATER |  sOIL FISH | USINGSHALLOW |USING INTERMEDIATE|  USING DEEP
CHEMICAL SHALLOW | INTERMEDIATE DEEP INGESTION | GROUNDWATER | GROUNDWATER | GROUNDWATER
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 | 1.30E05|  0.00E+00 1.30E-05 1.30E-05 1.90E-05
Pyrene 0.00E400 0.00E+00 0.00E+00 | 1.41E-05|  0.00E+00 141E05 14105 1.41E-05
Phanol 4.99E-04 0.00E.+00 0.00E+00 [0.00E4D0 |  £.00E400 4.905-04 0.00E+00 0.00E+00
Tetrachiorosthene 9.406-03 0.00E+00 0.00E+00 | 1.24E05 |  0.00E400 94203 1.24E-05 124605
1,2,3.4-Tetramethybenzene 3.556.03 0.00E:+00 0.00E+00 | 0.00E400 |  0.00E400 3.55603 0.00E+00 0.00E+00
Toluens 1.18E-03 0.00E+00 D.00E+00 | 3.75€07 |  D.00E+00 1.18803 375E-07 375607
1.1,1-Trichloroethang 1.166:03 0.00E400 0.00E+00 | 0.00E+00 |  0.00E400 1.16803 0.00E+00 0.00E+00
Trichloroethene 1.30E-02 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 1.30E-02 0.00E+00 0.00E+00
1,2.3-Trimethylbenzena/t 24 Trimethybenzene 219602 0.00E+00 0.00E+00 [0.00E400 |  0.00E+00 2.10E.02 0.00E+00 0.00E+00
1,3,5-Trimethybenzens 1.206-02 0.00E00 0.00E+00 |0.00E+00 |  0.00E+00 126602 0.00E+00 0.00E+00
Xylenes (total) 485602 1.76€-03 0.00E+00 | 1.19E.06 |  0.00E+00 4B5ED2 1.766-03 1.19€-06
INORGANICS
Antimony 5.58E400 0.00E:+00 0.00E+00 | 0.00E+00 |  0.008400 6.58E400 0.00E+00 0.00E+00
Arseric 20301 1.15E-01 0.00E+00 [0.00E+00 |  6:52601 8.55E01 787601 6.526-01
Cadmium 0.00E+00 0.00E400 0.00E+00 | 0:00400 |  0.00E400 0.00E400 0.00E400 0.00E+00
lehmomium i 0.00E+00 1.77E08 191604 | 328604 |  a57E04 685604 ]| - B62E04 8.16E04 |
Chromium Vi 0.00E+00 - -5.06E03 375600 | 1147803 | 124E02. 136802 )= - 1BEEQR 173802 |
Copper 9.158:03 507E-03 470503 | 220603 |  0.00E400 114602 | 720603 69203
Lead 0.00E+00 0.00E+00 0.00E+00 |0.00E400 [  0.00E400 0.00E+00 0.00E+00 0.00E+00
Mercury 0.00E+00 0.00E400 D.OOE+00 |0.00E+00{  0.00E400 0.00E400 0.00E+00 0.00E+00
Nickel 7.79E03 6.10E-02 0.00E+00 | 203E-03 |  0.00E+00 982603 6.30E-02 20303
Selenium 2.56E.02 237602 0.00E+00 [0.00E+00 |  9.04E:03 348602 32TE02 'B.04E-03
Thallium 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 |  0.00€400 0.00E+00 0.00E+00 0.00E+00
Zinc 9.26£-03 42003 31003 | 1.15603 |  0.00E+00 1.04E-02 535603 42503
Cyanide 0.00E400 0.00E+00 0.00E+00 | 337E03 |  0.008400 337603 337603 2.37€03
TOTAL PATHWAY RISK 73 0.24 004 054 067 (3 145 125
PERCENT TOTAL RISK (SHALLOW GROUNDWATER USE) 85.81 631 768 100.00
PERCENT TOTAL RISK (INTERMEDIATE GROUNDWATER USE) 1628 3721 4651 100.00
PERCENT TOTAL RISK (DEEP GROUNDWATER USE) : ' 312| 308 53:82 160.00

28-May-91 L.E. CARPENTER



TABLE §-18. UPPER 05 HAZARD INDEX - ADULT

A%

TOTAL ToTAL TOTAL
GROUNDWATER | GROUNDWATER | GROUNDWATER | SOIL FiSH USING SHALLOW | USING INTERMEDIATE |  USING DEEP

CHEMICAL SHALLOW INTERMEDIATE DEEP INGESTION | GROUNDWATER GROUNDWATER GROUNDWATER

ORGANICS
Acetone 0.00E4+00 0.00E+00 0.00E+00 | 3.21E-02 0.00E+00 SAUE-D2 9.21E.02 J.21€.02
Aroclor 1254 0.00E+00 0.00E+00 0.00E+00 | 3.60E400 0.00E+00 3608400 3.60E400 3.80E+00
Benzene 0.00E4+00 0.00E+00 0.00E+00 | 1.28E400 0.00E+00 1.28E400 1.28E400 1.28E+00
Bis(2-ethythexyl) phthalate 8.86E401 461E-02 257E+00 | 1.19E+01 0.00E+00 1.00E+02 1.19E+01 1.45€.+01
Butyl-benzyl phthalate 2.37E-02 0.00E+00 0:00E+00 | 1.81E-04 0.00E+00 2.36E-02 1.81E-04 1.81E-04
1,1-Dichloroethane 5.04E-02 0.00E+00 0.00E+00 { 0.00E+00 0.00E4+00 5.84E-02 0.00E400 0.00E+00
1,2-Dichloroethane 0.00E+00 0.00E+00 7.756-03 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 175603
1,1-Dichloroathene 3.88E-02 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 3.88E-02 0.00E+00 0.00E+00
1,2-Dichloroethene (total) 2.05€-02 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 20502 0.00E+00 0.00E+00
1,2-Diethylbenzens 1.43E-02 0.00E 400 0.00E+00 | 0.00E+00 0.00E400 1.43E-02 0.00E+00 0.00E+00
Disthyiphthalate 0.00E+00 0.00E+00 7.86E-05 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.866-05
2,4-Dimethylphenadl 1.14E-01 3.80E-02 0.00E+00 | 0.00E+00 0.00E+00 1.94E-0t 3.90E-02 0.00E+00
Di-n-buty! phthalate 1.04E-02 0.00E+00 0:00E+00} 5.36E-05 0.00E+00 1,056-02 5.36E-05 §.36E-05
Di-n-octyl phthlate 243801 0.00E+00 0.00E+00 | 1.61E-03 0.00E+00 2A%E-01 1.61E03 1.61E-03
Ethylbenzene 9.11E+00 1.26E-02 0:00E+00 | 6.35€E-01 0:00E+00 8:74E+400 647E-01 835E01 |
1-6thyl-3-methybenzene . 240E:01 0.00E+00 0.00E+00 | 0.00E+00 | _-0.00E+00 | 240E-01 -0:00E+00 0.00E+00 {
"} isopropyl banzense (cumene) 3.61E-02 | 0.00E+00 0.00E+00 0.00E+00 | "0:00E+00 361E:02 . 0.00E+00 0.00E+00
Methytene chioride 4.94E-01 0.00E+00 0.00E+00 | 1.93E01 |  0.00E+00 6.87E-01 1.83E-01 1.93E-01
Methyl ethyl ketone 0.00E+00 0.00E+00 0.00E+00 | 1.84E-04 0.00E+00 1.84E:04 1.B4E-04 1.84E-04
Naphthalens 1.85€-02 0:00E+00 0:00E+00 | 0.00E+00 0.00E+00 1.85€-02 0.00E+00 0.00E+00 |
n-Butylbenzene 5.99€-03 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 5.09€.03 0.00E+00 0.00E+00
n-Decane 422601} 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 422601 0.00E+00 0.00E+00 |
n-Nonane 5,26E-03 0.00E+00 0.00E+00 |0.00E+00 0:00E+00 5.266:03 0.00E«00 0.00E+00 |

Polycyclic aromatic hydrocarbons (PAHS)
Benzo (a) anthracene 0.00E+00 0.00E+00 0.00E+00 | 291E:05 0.00E+00 201E-05 2.91E-08 291E-05
Benzo(ajpyrene 0.00E+00 0.00E+00 0.00E+00 | 2.05€:05 0.00E+00 2.05E-05 2.056-05 2.056-05
Benzofb)lluoranthene/Benzo(k)fiuoranthens 0.00E+00 0.00E+00 0.00E+00 | 3.77E05|  0.00E+00 3.77E-05 3.77e405 AT7E05
Benzo(g,h,)perylene 0.00E+00 0.00E+00 0.00E+00 | 1.00E-05 |  0.00E+00 1.90E:05 1.90E-05 1.90E-05
Chrysene 0.00E+00 0.00E+00 0.00E+00 | 2.82E-05 0.00E+00 2,82€-05 2.826405 282605
Dibenzo(a,hjanthracens 0.00E+00 0.00E+00 0.00E+00 | 6.76E-06 0.00E+00 6.76E-06 6.76E-06 6.76E-856
Fluoranthene 0.00E+00 0.00E+00 0.00E+00 | 2.35E:05 0.00E400 2.35E-05 235608 235605
Indeno(1,2,3,c,d) pyrene 0.00E+00 0.00E+00 0.00E+00 | 1.62E-05 0.00E+00 1.626-05 162605 1.626-05
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TABLE 5-18. UPPER 85 HAZARD INDEX - ADULT

TOTAL TOTAL TOTAL
GROUNDWATER | GROUNDWATER | GROUNDWATER |  SOIL FiSH | USINGSHALLOW |USING INTERMEDIATE|  USING DEEP
CHEMICAL SHALLOW | INTERMEDIATE DEEP INGESTION | GROUNDWATER | GROUNDWATER | GROUNDWATER
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 | 3.71E-05 0.00E+00 9.71E05 9.71E-05 3.7ME-05
Pyrene 0.00E+00 0.00E+00 0.00E+00 } 3.20E-05 0.00E4+00 3.20E.05 3.20E-05 3.20E05
Phenol 232603 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 232603 0.00E»00 0.00E+00
Telrachiorosthene 1.08E-02 0.00E+00 0.00E+00 | 1.39E-05 0.00E+00 1.08E-02 1.30E-05 1.996-05
1,2,3 4-Tetramethylbenzena 9.69E-03 0.00E+00 0.00E400 | 0.00E4+00 0.00E+00 9.69E-03 0.00E+00 0.00E+00
Toluens 1.60E-02 0.00E+00 0:00E+00 | 1.28E-06 0.00E+00 1.60£-02 1.28£-08 1.28E06
1.1.1-Trichioroethane 1.24€-03 0.00E+00 0.00E400 | 0.00E+00 0.00E+00 1.24E-03 0.00E+00 0.00E+00
Trichloroathene 157602 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 1.57E-02 0.00E+00 0.00E+00
1,2,3-Trimethylbenzene/1,2,4-Trimethybenzene 23301 0.00E+00 0.00E+00 | 0.00E+00 0.00E4+00 233601 | . 0.00E+00 0.00E+00
1,3,5- Trimethybenzene 2.81E-01 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 281E-01 0.00E+00 0.00E400
Xylenes (total) . 4.17E401 1.24£-01 0.00E4+00 | 1.39E-01 0.00E400 4.1BE+01 2.63E-01 1.3%E-01
INORGANICS
Antimony 3.45E401 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 3.45E401 0.00E+00 0.00E+00
Arsenic: 5.10E-01 1.27€-01 0.00E+00 |'0.00E+00 6.61E-01 1.17E.00 7.888-01 j 6.61E-01
Cadmium 0.00E+00 0.00E+00 0.00E+00 |:0.00E+00 0.00E400 0.00E400 |. 0.00E+00 | 0.00E+00
Chromium il 0.00E400 9.80E-04 3.18E-04 | 6.05E-04 5.86E-04 120603 | 227E-03 1.61E-03
= Chromium-Vi - - 0.00E400 | 280E:02:] - . 907E-03i 2:156-03 23BE-02:) - - 25002k - - 530602 3:50€.02
Capper 205602 8.24E:03 6.70E03 1 4.16E03|  0.00E.00 2402 . L24E02 1.206-02
o Lead 0.00E400 0.00E400- 0.00E+00 |0.00€400 |  0.00E400 0.00E400 | 0.00E«00 0.00E+00
i Mercury 0.00E+00 0.00E+00 0.00E+00 |0.00E400 |  0.00E400 0.00£400 | 0.00E+00 0.00E+00
a3 Nickel 1.00E-01 1.46E400 0.00E+00°| 3.33E-03 |  0.00E+00 103801 | 1.46E+00 33303
Selenium 375602 238E-02 | 0.00E+00 [0.00E+00 | 103802 | C4ME02{  341E02) 1.03E-02
Thallium 0.00E4+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc 298602 3.27E02 5.00E-02 | 233E-03 0.00E+00 322602 3.50E.02 §.23E-02
Cyanide 0.00E+00 0.00E+00 0.00E+00 | 4.63E-03 0.00E+00 4.83E-03 483603 4.63E03
TOTAL PATHWAY RISK 1.77E402 . 1.80E+00 265€4+00 | 1.79E+01 6.96E-01 1.96E+02 zo?em 2128401
PERCENT TOTAL RISK (SHALLOW GROUNDWATER USE) 80.50 .15 0.36 100,00

PERCENT TOTAL RISK (INTERMEDIATE GROUNDWATER USE) 9.29 . 87.91 340 100.00

PERCENT TOTAL RISK (DEEP GROUNDWATER USE) 1247 84.25 328 100.00
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TABLE 5-1&AMHAZARDINDEX-GIB.D

TOTAL ~ TOTAL TOTAL
UNDWA UNDWA UNDWA SOIL |SEDMENTS [SURFACE| FISH | USINGSHALLOW |USING INTERMEDIATE | USING DEEP
CHEMICALS SHALLOW |INTERMEDIATE|  DEEP WATER | INGESTION | GROUNDWATER | GROUNDWATER | GROUNDWATER
ORGANICS
Acelone 0.00E+00 0.00E+00 0.00E+00 | 244504 |  0.00E+00 | 0.00E+00 |  0.00E+00 244E:04 2ME04 244604
Aroclor 1254 0.00E+00 0.00E+00 0.00E+00 | 2.06400 |  0.00E+00 { 0.00E+00 |  0.00E+00 3.08E+00 3.0BE+00 3.06E+00
Benzene 0.00E+00 0.00E+00 0.00E+00 | 7666031  0.00E+00 | 0.00E400 |  0.00E+0D 7.66E-03 766603 766603
Bis{2-ethythexyl) phihalate 5.24E-01 1.84E-02 480E02 | 953E01 | 237603 |0.00E«0D |  0.00E400 8.70E-01 3.74E-01 4.03E-01
Butyl-benzyl phihalate 457603 0.00E+00 0.00E+00 | 500E051  208€-06 | 0.00E+00 |  0.00E+00 46260 5.20E-05 $,20E-05
1,1-Dichloroethane 8.00E-03 0.00E+00 0.00E+00 | 0.00E+00 |  0.00E+00 | 0.00E400 |  0.00E+00 8.00E-03 0.00E+00 0.00E+00
1,2-Dichloroethane 0.00E+00 0.00E+00 157602 |0.00E400 |  0.00E+00 | 0.00E+00 |  0.00E+00 0.00E+00 0.00E+00 157602
1,1-Dichloroethene 7.65€-02 0.00E4+00 0.00E+00 | 0.00400 |  0.00E400 | 0.00E400 |  0.00E+00 7,65E-02 0.00E+00 0.00E400
1,2-Dichlorosthens (total) 1.41E-02 0.00E+00 0.00E+00 10.00E400 |  0.00E+00 | 0.00E+00 ]  D.00E+DO $41E-02 0:00E+00 0.00E+00
1,2-Diethylbenzene 131E-02 0.00E+00 0:00E+00 [0.00E400 |  0.00E+00 | 0:00E+00 |  0.00E+00 1.31E-02 0.00E+00 0.00E+00
Diethylphthalate 0.00E+00 0.00E+00 1.836-04 }0.00E400 |  0.00E+00 | D.ODE+GD |  0.00E+00 0.00E+00 0.00E+00 1.83E-04
2,4-Dimethylphendl 3.67E:02 247E-02 0.00E+00 | 0.00E400 |  0.00E+00 | 0:00€+00 |  0.00E+0D 387E02 247502 0.00€+00
Di-n-butyl phithalate 6.89E:00 0.00E+00 |  D.O0E«00 | 1.156.04|  250E-06 |0.00E400 |  0.00E+00 701E:03 117604 147604 |
Di-n-octy! phthiate 4 B1E-02 0.00E+00 0.00E+00 | 135603 | 2.50E-04 |0.00E+00 |  0.00E400 ATTE02 1.61E-03 1.61E:03
| Ethyibenzens 381E-02 300603 |  0.00E+00 | 283E-05 |  0.00E+00 [0.00E+00 |  0.D0E400 3.81E-02 212609 2.83E:05
1-ethy!-3-methybenzene 226E02|  O0O00Es00| . 0.00E+00 |0.00E+00 |  0.00E+00 }0.00E400 |  0.00E+00 |. 226602 0.00E+00 0.00E400
Isopropyl benzene {cumens) 210E:02 0:00E+00 0.00E+00 [ 0.00E+00 |  0.00E+00 {0.00E+00 |  0.00E+00 2.10E:02 0.00E+00 0.00E+00
Methytene chiorids 3.38E-02 0.00E+00 0.00E+00 | 580604 | 457606 [0.00E400]  0.00E400 | 3M4E-02 5.676-04 5.876-04
‘| Methy! ethyl ketone 0.00E+00 0.00£+00 0.00400 | 1.456:05|  1.66E-07 [0.00E+00 |  ©.00E400 141E-05 147E-05 1.47E-05
Naphthalene 422602 |  0.00E+00 0.00E+00 | 0.00E400 |  4.756-04 | 0.00E+00 |  0.00E+00 427602 475604 475804
n-Butylbenzens 8.87E-03 0.00E +00 0.00E+00 | D.00E+00 |  0.00E+00 j0.00E+00 |  0.00E+00 8.87E-03 0.00E+00 D.00E+00
Tn-Decane 7.78E-03 0.00E+00 0.00E+00 | 0.00E400  0.00E+00 [0.00E+00 |  0.00E+00 7.78603 0.00E+00 0.00E+00
n-Nonane B.45E-04 D.0CE+00 0.00E+00 | 0.00E400 |  0.00E+00 | 0.00E+00 |  0.00E+00 BASE-04 0.00E+00 0.00E+00
Polycyclic aromatic hydrocarbons (PAHS) ’

Acenaphthene 0.00E+00 0.00E+00 0.00E+00 |0.00E+00 |  1.09E-06 | 0.00E+00 |  0.00E+00 1.09E08 1.99E-06 1.90E-06
Acenaphthylene 0.00E+00 0.00E+00 0.00E+00 | 0.00E4«00 |  4.40E-06 | 0.00E+00 |  0.00E+00 440E-06 4 40E-06 4A0E06
Anthracene 0.00E+00 000E+00 |  0.00E+00 |0.00E«00|  6.38E-07 |0.00E+00 |  D.00E400 6.38E-07 6.98E-07 6.38E-07
Benzo () anthracene 0.00E+00 0.00E+00 0.00E+00 | 8.24E-05 |  1.10E-05 | 0.00E+00 |  0.00E400 103604 10304 1.03E-04
Benzo{ajpyrens 0.00E400 0.00E+00 0.00E+00 | 8.19605| 9.67E06 | 0.008400 |  ©0.00E4+00 9.165-05 9.18E-05 9.18E-05
Benzo{b)fluoranthena/Benzofk)iiuoranthene 0.00E+00 0.00E400 0.00E+00 [ 122604 |  1.47E-05 | 0:00E+00 |  0.00E+00 137E:04 137E-04 1.37E-04
Benzo(g,h,jperylone 0.00E+00 0.00E+00 0.00E+00 | 761E-05 |  8.17E-06 | 0:00E+00 |  0.00E+00 8.43E-05 BA43E-05 8.43E05
Chrysene 0.00E+00 0.00E+00 0.00E+00 | 0.10E-05 |  1.20E-05 { 0.00E+00 |  0.00E400 1.09E-04 1.09E-04 1.09E-04
Dibenzo(a,hjanthracene 0.00E+00 0.00E400 0.00E+00 | 4.16E-05 |  4.08E-06 { 0.00E+00 |  0.00E+0D 4.68E:06 45605 4.56E-05
Fluoranthene 0.00E+00 |  0.00E+00 0.00E+00 | 4.026-05|  1.23E-05 | 0.00E+00 |  0.00E+00 5.256-05 5.256-05 5.256:08
Fluorene 0.00E+00 0.00E+00 0.00E+00 |0.00E+00 |  4:22E06 |D.OOE.DD|  0.00E+0D 422606 422606 4.2£.06
indeno(1,2,3,c.d) pyrene 0.00E+00 §  0.00E+00 0.00E+00 | 7.36605 |  6:56E-06 |0.00E+00 |  0.00E+00 8.01E05 8.01E-05 B.01E:05
2 Methylnaphthalene 000E+00 | O00E.0D 0.00E+00 |0.00E40D | 242506 J0.00E400 |  0.00E400 242608 242608 242608
Phenanthrene 0.00E+00 [  0.00E+00 0.00E+«00 | 921E05|  1.41E-05 [0.00E+00 |  0.D0E+00 1.06E-04 1.06E-04 1.06E-04
Pyrene 0.00E+00 0.00E+00 0.00E+00 | 9.09E05 |  1.57E-05 |0.00E+00 |  0.00E+00 1.16E-04 116604 1.166-04
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TOTAL ~TOTAL TOTAL
JGROUNDWA JUNDWA UNDW,ATERI soL |seDIMENTS [BURFACE| FiSH | USING SHALLOW |USING INTERMEDIATE| USING DEEP
CHEMICALS SHALLOW | INTERMEDIATE|  DEEP WATER | INGESTION | GROUNDWATER | GROUNDWATER | GROUNDWATER
Phenol 1.176:03 0.00E+00 0.00E+0D [ 0:00E+00 |  0.00E+00 [0.00E«00 [  0.00E+00 1.17E03 0.00E+00 0.00E+00
Telrachloroethene 2.10€-02 0.00E+00 0.00E:00 | 744505 |  1.33E06 [0.00E+00 |  0.00E+00 220502 7.57€-05 7157605
1,2,3,4-Tetramsthylbenzene 8:26€-03 0.00E+00 0.00E400 | 0:00E+00 |  0.00E+00 | 0.00E400 |  D.00E+00 8.268-03 0.0DE+Q0 0.00E+00
Toluene 2.76E-03 0.00E+00 0.0DE+00 | 224608 |  281E-07 |0.00E400 |  0.00E+00 277€03 252606 252606
1,1,1-Trichloroethane 2.71E03 0.00E400 0.00E400 | 0.00E+00 |  0.00E+00 | 0:00E+00 |  0.00E+00 2.ME03 0.00£400 0.00E+00
Trichlorosthene 3.056-02 0.00E+00 0.00E+00 | 0.00E+00 |  0.00E400 | 0.00E+00 |  D.00E+00 30502 0.00£400 0.00E+00 |
1,2,3-Trimethyibenzene/1,2,4-Timethybenzene 5.10E-02 0.00E+00 0:00E+00 | C.00E+00 |  0.00E+00 | 0.00E+00 |  0.00E+00 5.10E02 0.00E+00 0.00E+00
1,3,5-Trimethybenzene 3.00E-02 0.00E+00 0:.00E+00 | 0.00E+00 |  0.00E400 | 0.00E+00 |  0.00E+00 3.00E-02 0:00E+00 0.00E+00
Xylenes (total) 1.14E-01 412603 DOOE+00 | 7.14E06 |  2.81E-08 {0.00E400 |  0.00E+00 1.14E-01 4.13E03 7.16€6:06
iNORGANICS
Alminum 0.00E400 0.00€400 0.00E+00 | 0.00E+00 |  1.51E-04 | 0.00E+00 |  0:00E+00 1.51E:04 1.51E04 1.51E-04
|Antimoriy 1.54E401 0.00E+00 0.00E+00 { 0.00E+00 |  2:09E-02 | 0.00E+00 | .0.00E+0D 1.54E401 2.00E.02 2.09E-02
| Arsenic 4.73E01 2,68€-01 0.00E+00 | 0.00E+00 |  7.01E-03 | 101E-02 |  1.52E400 2.02E+400 1.82E400 1,55E400
Barium 0.00E+00 . D:00E+00 0.00E+00 | 0i00E+00 | 2103105 | 7.66E:03 ]  O:0DE40D 7.686-03 7.686:03 | - 7.666-03 |
| Berytium 0.00E400 D:00E+00 0.00E+00 [0.00E+00 |  0.00E+00.|0.00E+00 |  0.00E+00 0.00E+00 000400 | 0.00E400
Cadmium o _000E+00 | O00OE+00 0.00E+00 | 0.00E+00 |  2.70E-04 {0.00E+00 |  0.00E+00 270604 270504 2.70E-04
- Jeaum—=- - ' - 000E«00f  000E«0|  000E00 [0.00E00:|  200E06:[ 1:14E03 ] O000E«00] - 1ME03| T LMESS - LMEM ]
Chromium il 000Es00 [ 413604 306604 | 205603 | 277606 | 288605 | B304 | 20103 | 332603 322608 |
Chromium VI 0.00E+00 | 1.16E-02 870603 | 049E:03 |  1:086.04 | B24E04 |  28BE02| 303E02 | 511602 4B0E-02
Cobalt 0:00E+00 0.00E400 0.00E+00 | D:00E400 |  6.47E-05 | 0:00E400 |  0.00E+00 | BATED5 | 64TE05 BATE05 |
Copper 2:4E02 1.186-02 110E-02 | 193602  2:35E:03 | 0.0DE+00 |  0.00E+00 43021 3.356-02 327602
Iron . 0.00E400 000E+00 |  O.00E+00 |0.00E+00 |  1.36E05 | 282603 |  0.00E«00 284603 2:84E-0 2.84E:03
Lead 0.00E+00 0.00E+00 0.00€400 [0.00E:00 ]  0.00E+00 | 0.00E400 | ©0O0E« 00| ~  O0DEH0D 0.00E40D 0.00€400
Magnesium 0.00E+00 D.00E+00 0:.00E+00 | 0.00E400 |  3.67E06 | 1.69€-03 |  0.00E+D0 1.706-03 1.70E03 1.70E:03
Manganese 0:00E+00 0:00E+00 0:.00E+00 [0.00E+00 |  5.326:07 | 2.16E04 |  0.00E400 2.16E-04 2.16E-04 2.16E04
Mercury D.00E+00 0.00E+00 0.00E+00 | 0.00E400 |  1.17€:03 | 0.00E+00 |  0.00E+00 147603 117603 1.176-00
Nickel 1.826:02 142601 D.0OE+00 | 159E-02 |  8.6SE-04 [0.00E+00 |  0.00E+00 343602 1.58E-01 1.616-02
Polassium: 0.00E+00 0.00E+00 D.00E+00 [ 0.00E+00 |  1.50E-06 | 0.00E+00 |  0.00E+00 1.50E-06 1.50E-06 1.50E-06
Selenium 6.01E02 5.52€:02 0.00E+00 | 0.00E+00 |  0.00E+0D | 5.80E:03 |  2.11E-02 B.I0E-02 B21E02 269602
Sodium 0.00E+00 0.00£+00 0.00E+00 | 0.00E+00 |  204E:07 | 222604 |  0.00E+00 222604 2.226:04 2.226-04
Thallium 0.00E+00 0.00E+00 0.00E+00 | 0.00E400 |  0.00E+00 [0:00E4GD |  0.00E+00 0.00E+00 0:00E+400 0.00E+00
Vanadium 0.00E+00 0:00E+00 0.00E+00 [ 0.00E+00 |  6:126-05 | 1.09E:02|  0.00E+00 20002 2.00E-02 200602
Zinc 2.16E-02 9.81E-03 723603 | 1.00E-02 | 12003 |0.00E+00 |  0.00E400 3.20E.02 2.11E-02 1.85€-02
Cyanide 0.00E4+00 0.00E+00 0.00E+00 | 199E:02 |  0.00E+00 | 0.00E+00 |  D:00E+00 1.99E02 1.99E02 1.90602
TOTAL PATHWAY RISK 1.72E401 5.49E-01 012602 |3.50E+00 |  3.856-02 | 594602 | 1.57E400 | 22E401 5.72E400 5.26E400
PERCENT TOTAL RISK (SHALLOW GROUNDWATER USE) 7685 15.68 047 0.27 703 100.00
PERCENT TOTAL RISK (INTERMEDIATE GROLUNDWATER USE) 9.60 6122 067 104 2746 100.00 ;
PERCENT TOTAL RISK (DEEP GROUNDWATER USE) 173 6655 0.73 113 286 100.00

TABLE 5-10. AVERAGE HAZARD INDEX - CHILD
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TABLE 5-20. UPPER 95 HAZARD INDEX - CHILD

v —

TOTAL TOTAL TOTAL
GROUNDWATER | GROUNDWATER | GROUNDWATER| BOIL |SEDIMENTS (SURFACE)  FIBH USING SHALLOW | USING INTERMEDIATE |  USING DEEP
CHEMICALS SHALLOW | INTERMEDIATE DEEP WATER | INGESTION | GROUNDWATER | GROUNDWATER | GROUNDWATER
ORGANICS
Acelone 0.00E+00 0.00E+0D 0.00E+00 | 1.92€-01 0.00E+00 | 0.00E+00 0.00E+00 1.926-01 1.92E-01 192601
Aroclor 1254 0.00E+00 0.00E400 0.00E+00 | 2.39E+01 0.00E+00 | 0.00E+00 0.00E+00 2.39E401 2.39E401 2.39E+01
Benzene 0.00E+00 0:00E+00 0.00E+00 | 7.66E+00 0.00E+00 | 0.00E+00 0.00E400 7.66E+00 7.66E+00 7.66E400
Big(2-ethylhexyl) phthalate 2.07E+02 1.086-01 6.01€400 | 7,70E+01 2.88£-02 | 0.00E+00 0.00E+00 284E402 7.1E»01 B.30E+01
Butyl-benzy! phthalate 5.54E-02 0:00E+00 0.00E+00 | 1.17E03 3.48E-06 | 0.00E+00 0.00E+00 5.66E-02 1.16E€-08 1.186-03
[1,1-Dichioroethane 1.38E-01 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 1.38€-01 0.00E+00 0.00E+00
1,2-Dichloroalhane 0.00E+00 0.00E+00 1.81€-02 | 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 § . 0.00E+00 0.00E+00 1101E-02
1,1-Dichloroethens 9.076-02 0.00€+00 0.00E+00 | 0.00E+Q0 0.00E+00 | 0.00E+00 0.00E+00 8.07E02 0.00E+00 0.00E+00
1,2-Dichloroethene (total) 4.79E-02 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00 0.00E400 47902 0.00E+00 0.00E+00
1,2-Disthylbenzene 3.34E-02 0.00E4+00 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 3.34E02 0.00E+00 0.00E+00
Diethylphthalate 0.00E+00 0.00E+00 1.83E-04 | 0.00E+00 0.00E+00 { 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.83E-04
2,4-Dimethylphenol 2.67E-01 9.09€-02 0.00E+00 | 0.00E+00 0.00E+00 |-0.00E+00 0.00E+00 267E01 9.09E-02 0.00E+00
Dién-butyl phthalate 243E-02 D.00E+00 | 0.00E+00 | 3.47E-04 1.74E-05 | 0.00E+00 0.00E+00 247E02 | 3.64E-04 3.64E04
Di-n-octyl phthlate 5.67E-01 0.00E+00 0.00E+00 | 1.04602 §  7.95E:04 | 0.00E+C0 0.00E+00 5.78E-01 112602 1.126-02
Ethylbenzene 2.12E+01 293E-02 0.00E+00 | 3,80E+00 0:00E400 | 0.00E+00 0.00E+00 2.50E401 3.83E400 3.80E+00
1-ethyl-3-methybenzene 5805:01 | 0.00E+00_ 0.00E400 |0.00E400 | 0.00E+00 |0.00E+00 |  0.00E+00 | 560601 | 0.00E+00 0.00E+00
lacpropyl banzens (cumene) B42E02 | 0.00E400 0.00E+00 | 0.00E+00 ]  0.00E400 -u;ooﬁoo“}’i 0.00E+00 ] ~ 8402 0.00E300 0.00E+00
Methylene chiloride 1.16E400 0.00E+00 0.00E400 | 1156400 |  4.57€:06 0.00E+00 |  0.00E400 | 231400 1.16E+00 1156400
Methyl ethyl ketone 0.00E+00 0.00E+00 0.00E400 | 1.10E-03 4.93E-07 ] 0.00E+00 0:00E+00 | 1.10E-03 1.10E-03 1.10E-03
Naphthalene 432602 0.00E+00 0.00€400 | 0.00E+00 1.31€-03 | 0.00E+00 0:00E+00 4.456-02 1.31E03 1.31E03
n-Butylbenzene 1.40E-02 0.00E4+00 0.00E+00 | 0.00E+00 0.00E+00 | 0:00E+00 0.00E+00 1.40E-02 0.00E+00 0.00E+00
n-Decane 9.84E-01 0.00E+00 0.00E+00 | 0.00E+00 |  0.00E+00 | 0.00E+00 0.00E+00°] - 9.84E-01 0.00E+00 0.00E+00 |
n-Nonane {.23E-02 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E400 0.00E+00 1.23E-02 0.00E+00 0.00E+00
Polycyclic:aromatic hydrocarbons (PAHs)
Acenaphthene 0.00E+00 0:00E+00 0.00E+00 | 0.00E+00 4 35806 | 0.00E+00 0:00E+00 435608 4 35E06 4.35E-06
Acenaphthylens 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 5.83E-06 | 0.00E+00 0.00E+00 5.93E-06 §.93E:06 5.93E-06
Anthracene 0.00E+00 0.00E400 0.00E+00 | 0.00E+00 3.14E-06 | 0.00E+00 0.00E+00 3.14E08 3.14E06 3.14E:08
Benzo (a) anthracene 0.00E+{00 0.00E400 0.00E+00 | 2.06E-04 7.74E-05 | 0.00E+00 0.00E+00 2.BAE-04 2,84E-04 284E-04
Benzo(a)pyrene 0.00E+00 0.00E+00 0.00E+00 | 1.45E-04 6.05€-05 | 0.00E+00 0.00E+00 2.06E-04 2.06E-04 2.06E-04
Benzo(bjluoranthene/Benzo(k)fluoranthene 0.00E+00 0.00E+00 0.00E+00 | 267E-04 9.92€-05 1:0.00E+00 0.00E+00 3.66E-04 3.66E-04 9.66E-04
Benzofg,h,i)perylene 0.00E+00 0.00E400 0.00E+00 | 1.35E-04 3.99E-05 | 0.00E+00 0.00E400 1.76E:04 1.75E-04 1.75E04
Chrysene 0.00E+00 0.00E400 0.00E+00 | 2.00E-04 7.86€-05 | 0.00E+00 0.00E+00 2.76E-04 2.78E-04 2.76E-04
Dibenzo(a,hjanthracene 0.00E+00 0.00E+00 0005400 | 4796-05{  1.69E:05 |0.00E+00 |  0.00E+00 648605 648605 6.4BE-05
Flyaranthene 0.00E+00 0.00E+00 D.00E+00 | 1.67E-04 1.27€-04 |1 0.00E+00 0.00E+00 2.94E-04 2.04E-04 2.94E-04
Fluorene 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 8.87€-06 | 0.00E+00 0.00E+00 | 8.87€08 8.87E-06 8.87E08
Indeno(1,2,3,c.,d) pyrene 0.00E+00 0.00E+00 0.00E+00 | 1.156-04 |  3.026-05 |0.00E+00 |  0.0DE+00 145604 1.45€04 1.45E-04
2-Methylnaphthalene 0.00E+00 0.00E+00 0.00E+00 | 0.008400 | 242606 [0.00E+00 |  0.00E+00 242606 24206 2408
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 | 2.63E-04 1.21E-04 | 0.00E+00 0.00E+00 384604 3.84E-04 J.B4E-04
Pyrene 0.00E400 0.00E+00 0.00E+00 | 2.27E-04 1.57E-04 | 0.00E+00 0.00E+00 3.84E-04 3.84E-04 AB4E04
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TABLE 5-20. UPPER 85 HAZARD INDEX - CHILD

TOTAL TOTAL TOTAL
GROUNDWATER | GROUNDWATER | GROUNDWATER| 801 {SEDIMENTS |SURFACE|  FiSH USINGSHALLOW |USING INTERMEDIATE|  USING DEEP
CHEMICALS SHALLOW | INTERMEDIATE DEEP WATER | INGESTION | GROUNDWATER | GROUNDWATER | GROUNDWATER
Phenol 5.41E03 0.00E+00 0.00E+00 [ 0.00E+00 |  0.00E+00 | 0.00E+00 |  0.00E+00 541E03 0.00E+00 0.00E +00
Tetrachiorosthene 2502 . 0.00E+00 0.00E+00 | BA1E-05 |  3.286-06 | 0.00E+00 |  0.00E400 253802 8.64E-05 B.64E-05
1,2,3.4-Tetramethylbenzene 2266-02 0.00E+00 0.00E+00  0.00E+00 |  0.00E+00 | 0.00E+00 |  0.00E+00 2:266-02 0.00E+00 0.00E400
Tolvene 3.7E02 0.00E+00 0.00E+0D | 787E-06]  2.81E:07 |0.00E+00 |  0.00E+00 372602 7.95€-06 795606
1,1,1-Trichloroethane 2.80E-03 0.00E+00 0.00E+00 | 0.00E+00 |  0.00E+00 | 0.00E+00 |  0.00E+00 2.90E-03 0.00E+00 0.00E+00
Trichloroethene ) 3.67E02 0.00E+00 0.00E+00 | 0.00E+400 |  0.00E+00 | 0.00E+0D |  0:00E+00 367602 0:00E+00 0.00E+00
1,2,3-Trimethylbenzens/ 2.4-Timethylbenzene 543E-01 0.00E+00 0.00E+00 | 0.00E+00 |  0.00E400 | 0.00E+00 |  0.00E+00 5.43E-01 0.00€+00 0,00E+00
1,35 Trimethybenzena 6.53E-01 0.00E+00 0.00E+00 | 0.00E+s00 |  0.00E+D0 | 0.00E+00|  0.00E+00 8.53E-01 0.00E+00 0.00E+00
Xylanes (total) 9.73E+01 289601 0.00E+00 | 8.31E:01 2.81E-08 | 0.00E+00 [  0.00E+00 9B1E+0Y 1.12E400 8.31E-01
INORGANICS
Aluminum 0.00E400 0.00E+00 0.00E+00 | 0.00E400 |  1:276-01 | 0.00E<00 |  0.00E.+00 1.27E:01 1.27E-01 1.27E01
Artimony 8.05E401 0.00E+00 0.00E+00 |0.00E+00 |  1.08E+400 | 0.00E400 |  0.00E+00 8.16E+01 1.08E+00 1.08E+00
Arsenic 1.19E400 297E-01 0.00E+00 | 0.00E+s00 |  1.196-02 | 1.04E02]  1.54E+00 2.76E400 1.87E400 1.57E400
Barlum 0.00E400 0:00E+00 0.00E+00 |0.00E400 |  2.08E-03 | 1.58E02 |  0.00E+00 1.706-02 1.708:02 1.79E-02
Berylivm 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 |  0.00E400 | 0.00E+00}  0.00E+00 0.00E+00 0:00E+00 0.00E+00"
Cadmium 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 |  5.00E-03 | 0.00E+00 |  0.00E+00 5.00£-03 5.00£-03 56,0003
Caicium i 0.00E+00 0.00E+00 . 0.00E+00 | 0.00E+00 |  1.90E04 | 4.11E.03 |  0.00E+00 4.30E-03 43003 430803
‘| Chiromium Il 0:00E+00 2.20€:03 THEGA|a7E03|  3.3IE06 | S.54E05|  1:60E-03 | 543E-03.| TTE0Y: BATELS:
Chromium Vi 0.00E+00 6:59E-02 212602 | 1.74E02] 236E-04 [ 1.56E03 |  5.54€-02 746E-02 1 40E-01 9.50E-02
Cobalt 0.00E400 0.00E+00 0.00E+00 | 0.00E+00 |  2.206:03 [ 0.00E+00 |  0.00E+00 220603 220603 220603
Copper 4,78E-02 1.82€:02 205602 | 363802  1.06E-02 | 0.00E+00 |  0.00E+00 94TE-02 6:81E-02 8.74€-02
Iron 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 665602 | 9.46E-03 |  0.00E+00 7.60£02 7.60E-02 7.60E02
tead 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00 { _0.00E+00 | 0:00E+00 |  0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00
Magnesium 0.00E+00 0.00E+00 0.00E+00 [ 0.00E+00 |  258E-04 | 3.36E-03 | 0.00E+00 361E-03 361E-03 . 361E03
Manganese 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 |  6.70E-04 | 7.11E-04 |  0.00E+00 1.38E-03 1.385-03 138803
Mercury 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 |  8.33E-03 [0.00E+00|  0.00E+00 8.33E03 8:33E-03 83303
Nickel 2.33E-01 3.40E+00 0.00E+00 | 250E-02| ©.45E-04 |0.00E400 |  0.00E+00 2.59€-01 3.43E400 2.50€-02
Potassium 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 |  3.44E-05 |0.00E«00|  0.00E+00 AME05 SME 05 3.ME08
Selenium 8.75€-02 5.56E-02 0.00E+00 | 0.00E+00 |  0.00E+00 | 6.60E-03 |  2.40E.02 1.16€-01 862602 3.06€-02
Sodium 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00|  2:98E-06 | 7.00E-04 |  0.00E+00 712604 712604 7.12604
Thafllum 0.00E+00 0.00E 400 0.00E400 | 0.00E400 |  0.00E400 | 0.00E400 |  0.00E.00 000E+00 0 00E+00 0.00E400
Vanadium 0.00E 400 0.00E +00 0 00400 | 0:00E 100 1.00FE 02 | 2836 02 |  0.00F+00 4638 02 463k 02 403 02
Tine BO7E 02 1602 1600 | 20302  2.74E03 |0.00Es00 |  0.00E+00 027602 0.9% 02 1.408.01
Cyanide 0.00E+00 0.00E+00 0.00E+00 | 2.746-02|  0.00E+00 | 0.00E+00 |  0.00E+00 2.24E-02 2.74E02 24602
TOTAL PATHWAY RISK 4.13E402 4.43E400 6.19E+00 | 1.15E402 |  1.36E400 | 9.01E02 |  1.62E400 531E+02 | 1226402 e |
PERCENT TOTAL RISK (SHALLOW GROUNDWATER USE) 7781 0.4 117 218t 0.26 0.02 0.31 100.00

PERCENT TOTAL RISK (INTERMEDIATE GROUNDWATER USE) 337.96 363 506 9386 112 007 133 100.00

PERCENT TOTAL RISK (DEEP GROUNDWATER USE) 323.18 358 49| 025 1.10 0.07 1.3 100.00
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TABLE 821, COMPARATIVE POTENCY APPROACH - AVERAGE CARCINOGENIC RIBK - WORKER

SO PATHWAY WORNER TOTAL RiSK
CHEMICALS INGESTION  INHALATION DERMAL TOTAL
ORGANICS
Aroclor 1254 §.65607 6.70E-00 5.12608 5.60E08
Benzens 1.74€:10 208E-12 8.765-00 8.93E-00
Bia(2-sthylhexy)) phthalate A37EQT 4.056-00 3.05€-08 3.30E:06
Methylsne chioride ) 2.06E-10 461E-12 1.03E-08 1.06€:08
Polycycic aromatic hydrocarbons (PAHS)
Benzo (a) anthracene 1.86E-07 1.256-09 1.00€07 9.06E:07
3.34508 SB4E-11 12107 1.54E07
Benzo{a)pyrens 1.74€-07 1.11E09 620607 8.03E:07
8.16808 1.38E.10 208807 .7TEQ?
Benzofb)fiuoranthene/Benzofkjfiuoranthene. 250607 1.656:09 936607 1.20£-06
1.87€-08 ATEN 8.76E08 9.66E-08
Berzog,h,)perylene 9.93E-10 1.68E-12 350600 450600
Chrysene 1.93E-07 1.23E09 600607 B.83E07.
: *488E-10 78713 160600 | 2.16E:00
Dibenzola,hjanthracene 8.80E-08 5.60E-10 3.1BE-07 407607
332608 5.81E-11 120607 1:536-07
indeno{1,2,3,¢.d) pyrene 1.56€-07 9.93E-10 §.85€.07 | 1.22607
14209 2408-11 §.14E-08 6.56E-08
Pyrene 4.70E00 8.11E-12 1.713E08 | 221608
Tetrachiorosthene 298E-14 231E-14 1.50€:09 153609
INORGANICS
Chromium VI 222607 22607
Nickel 231E08 231E-08
TOTAL USING TEF APPROACH FOR PAHs 1.00€-08 2.56E-07 08,8708 102608
TOTAL 1.97€-06 262607 1.21E05 1.43E-05
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TABLE §-22. COMPARATIVE POTENCY APPROACH - UPPER 95 CARCINOGEN!C RISK - WORKER

SOIL PATHWAY WORKER TOTAL RISK
CHEMICALS INGESTION  INHALATION  DERMAL TOTAL
ORGANICS
Aroclor 1254 442606 5.30E-08 4.00E-05 4.45E-05
Benzene 1.74E-07 2.09E-09 8.76E-06 B8.94E-06
Bis(2-ethythexy) phthalate 7.36E-05 8.83E-07 6.66E-04 7.40E-04
Methylene chioride 4076-07 9.12€-08 205605 2.09€-05
Polycyclic aromatic hydrocarbons (PAHs)
Benzo (a) anthracene 4.37E-07 2.78E-09 1.58E-06 202€-06
1.77E-08 2.89E-11 6.41E-08 8.19E-08
Benzola)pyrens 3.08E-07 1.96E-00 1.126-06 1.43E-06
9.656-08 1.46€-10 313607 3.99E-07
Benzo(b)fluoranthene/Benzo(k)fiuoranthene 5.66E-07 3.60E-09 2.05€-06 262606 |
: ’ 221E-08 3.74E-1 9.01€-08 102607 |
Benzo(g;h;liparylene 1.76E-09 2.08E-12 6.98E-00 BA4E00'
Chrysdne 4.20E 07 200 00 1.83€ 08 1.96E-08 |
ST - | sz BITEAS 1:BOEOD 24600 |
o Dibenzofa;hjanthracana 1.02€-07 6.46€-10 3.68E-07 4.70E-07
1 3:156-08 5.33E-11 1.14E07 1.46E-07
3 indeno(1,2:3.c.) pyrene 244E-07 1.55€.00 882607 1.13E-06
1.59E-08 268611 " 5.74E08 7.33E08
1 . Pyrene. 1.08E-08 1.84E-11 3.04E-08 5.03E:08 |
Tetrachloroethene , 3.326-11 2.56E-14 16708 1,70E-09
INORGANICS
Chromium Vi 4.08€-07 408807 |
Nickel 3.78£-08 3.78E-08
TOTAL USING TEF APPROACH FOR PAHs 7.88E-05 1.306-08 736604 [ B.AGEO4
TOTAL 8.07E-05 1.41E-06 743E-04 8.25€-04
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TABLE $-23. COMPARATIVE POTENCY APPROACH - AVERAGE CARCINOGENIC RISK - TRESPASSER

09-§

SOL PATHWAY TREBPABGER TOTAL RISK
AL
CHEMICAL NGESTION  INMALATION  DERMAL PATHWAYS
ORGANKS
Avocior 1254 1.77E08 L.77EN 1.006-07 1.70E07
Benzene S4SE-12 BASE15 2.74E-10 2.7€-10
Bis(2-athyihexy) phthelate 1.08€-08 1.088-11 0.53E-08 1.08E-07
Methylens chioride S43E-12 1.20E-14 S E-10 3.30E-10
| Palycyciic aramatic hydrocarbons (PAMs)
Benzo (a) antiwacene 8.12£6:00 32512 222608 2.83E-08
104500 1ATENY S.78E-00 ARE0D
Benzo{aipyrens 5A43E09 288€-12 1.06E-08 251E-08
25500 3,58-13 023500 1.10808
Benzo(o)fiuaranthene/Benzofkfuoranthens 8.11E09 430612 200E:08 S.4E-08
: 5.86E-10 82514 21E00 2NE00
Benzo(g,h,iperylens 310511 437615 19€10 | 143810
| creysene : S03E00 320612 218608 2.79E-08
R T s 1AGEIT  -208E45 $.20E:11 B X1
| Dhenzotasijantwacene 275500 14612 995500 127E08:
104600 TAGE1S . ATSE0 . 4EWm
Indeno(1,2.3,6.4) pyrene 4BE09 25012 1.76E-08 225608
AME10 O.ME-14 181600 205600
1 Pyene 1.508-10 2.11E-14 BA2E-10 | 691E-10
Tetrachiorosthens 9.30E-13 B8.02€-17 48TE-11 4.T7E-
NORGANICS
Chvomium V1 0.00E+00 5710 0.00E+00 8.T7E-10
Nicket 0.00E+00 6.008-11 0.00E+00 6.00E-11
Iiummnmmmm 9.902:08 6.002.10 T N X
ROUTE TOTAL RIBK (EPA APPROACH) 6.17€-08 6.83E-10 37707 4.40E-07
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TABLE 5 24. COMPARATIVE POTENCY APPROACH - UPPER 85 CARCINOGENIC RISK - TRESPASSER

BOIL PATHWAY m‘m"_" TOTAL RIGK
AL
CHEMICAL INGESTION INHALATION  DERMAL PATHWAYS
ORGANICS
Arocior 1254 1.30607 1.366-10 125608 1.30E-08
Benzene SASE-00 S5.45E-12 2.4E07 2.7%€07
Ba{2-athyihey) pithalate 2.306-08 2.506-09 2.08E-05 231E05
Methylens chioride 1.27608 2.98€-11 640807 65307
Paiyoyciic sromatic hydrooarbons (PAMS)
Benzo (a) anthracene 137608 728E-12 4.96E08 61E08
5.54€-10 7.7E-14 200600 280600
Benzo{a)pyrene 0.646-00 5.41E-12 3.49€08 4ASE-00
2.70600 3.006-13 9.70600 125608
Benzo}fiuoranthene/Benzo(ifluoranthene 1.77E-08 9.39€-12 6.40E-08 8.186.08
6.92E-10 0.756-14 2.50E00 320600 |
Benzo{g.h,jperylene 5.51E-11 7.75E-18 1.90E-10 284610
Chrysene- 1.32608 1.026-12. 4,79€08 6.11E08 |
e 189611 220818 6.90E:11: 1]
Dibsrizo{a,hjanthvaosne 317600 1.60€-12 1,166-08 1ATEO8 |
9.85E-10 120613 357E00 455600
indeno(1.2.c,d) pyrene 7.66:00 4.04E-12 2.76£:08 3.526:08
4.96E-10 6OTE14 - L.NED 220600
Pysne 3.406:10 4.80E-14 128800 1.57E00.
Tetrachiorosthens 1.04E-12 8.726-17 822611 5.3%-11
WNORGANIGE
Civomum V1 0.00E 400 1.062.09 0.00E+00 1.06E-00
Nickel 0.00E+00 9.4E-11 0.00E+00 QME-1
ROUTE TOTAL AUBK (COMPARATIVE POTINDY APPROACH) 240508 383200 eaeos [ SheEDS |
ROUTE TOTAL RIBK (EPA APPROACH) 2.526-08 3.86E-00 232603 25705
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TASLE 528 COMPARATIVE POTENCY APPROACH - AVERAGE CARCINOGENIC RISK - WADER/SWIMMER

86D PATHWAY SURPACE WATER PATHWAY WADERSWINNER TOTAL
~ PATHWAY PATHWAY AL
CHEMICAL INGESTION DERMAL TOTAL _ [INGESTION  DERMAL  TOTAL PATHWAYS
ORGANICS
Bis{2-ethythexy) phthaiste 5.38€-10 S.5E00 407E00 4070
Methylens chioride 27i€12 0.00E-12 1.26E-11 1.26E-11
Palycycic aromatic hydrocarbons (PAHS)
Benzo (a) antivacens 8.40E08 1.68E:07 23607 2307
2.606-09 6.8E00 PASED0 DAIEDD
Benzojajpyrene 5.75€-08 151607 200607 200607
1.61E-08 A23E08 6.84E-08 5.846-08
Benzob)luorantiune/Benzofkfiucranthene 8.54E-08 224E07 3.10607 3.10607
3. MUE00 8.788-00 1.21E-08 121808
Benzo(g.h,dperylens 280E-10 7.70€-10 1.08€-00 1.06E-00
Chysene 101E08 184607 25407 254607
8.65€-11 22710 3M4E10 : 9.14E-10
] Dibenzo{ahanthracene. . 23808~ 625608 8636408 ) 1 - 8.635-08
. 130609 144508 268600 ‘ 268508
7 Indenol1.2.3.c.4) pyrene | 18208 100607 10607 130607
N 248609 6.526-00 9.00E00 9.006:09
| Pyene 20700 4309 750600 1.50609
Tetrachiorosthens 1LME92 4.05E-11 - A16E-1 : 416801
INORGANICS
Arsenic 8.48E-08 0.00E+00 842608 G10E00 183807  2.08807 2.006.07
AOUTE TOTAL AIBK (COMPARATIVE POTENCY APPROACH) 1.17€-0? 8.768 08 208807 6.10808 1.63807 ao0se0? 410607 |
ROUTE TOTAL RIBK (EPA APPROACH) 4.27€-07 9.00£-07 1.336-08 5.18608 1,63E-07 2.08E07 1.53£-08

COMPARATIVE POTENCY APPROACH NUMBERS
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TABLE 5-28 COMPARATIVE POTENCY APPROACH - UPPER 95 CARCINOGENIC RISK - WADER/SWIMMER

SEDIMENTS PATHWAY SURFACE WATER PATHWAY  [WADERBWIMMER TOTAL RISK
PATHWAY PATHWAY AL
CHEMICAL INGESTION DERMAL TOTAL INGESTION  DERMAL TOTAL PATHWAYS
ORGANICS
Bis(2-ethythauyl) phtheiste 6.51E-00 4.28E-08 4.90E-08 4.99E-08
Msthylene chioride 2.7E-12 0.89E-12 1:26E-11 1.26€-11
Palycyciic aramatic: hydrocarbons (PAMS)
Benzo (a) antivacens 451607 1.18€-08 1.63€08 1.636.-06
1.83E:08 481E08 8.64£-08 6.64E08
Benzo(sipyrens 35607 025607 1.20608 120606
0.966-08 2506:07 3.56€07 3.50E07
Benzo{)uorantheneBenzofkfiucranthene 5.77E07 15208 2.006:08 209E-06
226E.08 6.04E-08 8.20E08 8.20E-08
Benzo{g,h, Hperylens 143600 3.76E-00 5.106:00 S.106-00
Chryssne 4.58E-07 120606 1.86€06 166608
5.85€-10 1:406-00 205609 205600
Dibenzo(a,hjanthvacene 0.86E-08 250607 3.566.07 3.566-07 |
: © 30808 © aoeE0 11e0? | . T uneor]
Indeno{1,2,3.cid) pyrene 1.76E07 4.63E07 6.39E07 6.396-07-
114508 300608 415608 4.15€:08
Pyrene 207E-08 B.44E-00 7.51E00 7.51E:08
Tetrachiorosthens 2712 9.97E-11 1.02€-10 1.02€-10
INORGANICS
Anenic 1.206-07 0.00E+00 120607 | S25E08 155607 20707 . S9EQ7
AOUTE TOTAL RISK (COMPARATIVE POTENCY APPROACH) 8.17607 SE-07 S30E07| GatE0s 188607 2070 TR |
ROUTH TOTAL RIBK (EPA APPROAOH) 22708 6,058.08 7028081 20808 188807 207847 0.138 08

COMPARATIVE POTENCY APPROACH MUMBERS

21-May-91 LE. CARPENTER



TABLE 527, COMPARATIVE POTENCY APPROACH - AVERAGE LIFETIME CARCINOGENIC RISK (SUM OF AQULT AND CHILD RESIDENT) - ALL PATHWAYS, FUTURE USE ONLY

. TOTAL TOTAL TOTAL
GROUNDWATER |GROUNDWATER | GROUNDWATER|  8OIL  |SEDIMENTS  |SURFACE|  FISH | USING SHALLOW | USING INTERMEDIATE |  USING DEEP
CHEMICAL SMALLOW | INTERMEDIATE DEEP WATER | INGESTION | GROUNDWATER | GROUNDWATER | GROUNDWATER
ORGANICS
Arodior 1254 220605 220605 220605 220605
Benzene 3.18E-08 3.18E-08 3.16E08 3.18E-08
Bis(2-ethylhexyl) phthalate 341E-05 1.206-08 3.138.08 137605 4.07E-00 4.70E-05 1.40E-05 1.88E-05
1,1-Dichiorosthane 1.68E-05 1.69E-05
1,2-Dichlorosthane : 4.18E-08 4.1BE-06
1,1-Dichlorosthene B8.99E-05 8.98E-05
Methylens chioride D.49E-06 3.756-08 1.26E-11 9.506:06 375608 375608
Paolyaromatic hydrocarbons (PAHS)
Benzo (s) anthracene 427E06 232607 450806 450206 4.50E-06
400507 BAIEDD 4.89E-07 489607 4.89E07
Benzo{s)pyrene 9.76E-08 200607 | 3.00E-06 3.98E06 3.00E-08
117608 $.84€-08 1.238-06 123608 1.296:08
Benzo}ivoranthene/Benzofkflucranthens 1. 565606 3.10607° 5.06E.06 50606 5.96E:06
2.70607 121808 | 282607 282607 282E07
Benzo{gh;)perylens . 216608 1.06E:09 22708 227E-08 227608
Chysone - , } 421E-08 254607 , . AAGEDS o AMGEDB| - 446E0S
- 5 6.13800 2.04E:10 7.04E-00 7.04£.00 7.048.00
Dibenzo{a hjanthracene , 192608 8.63E-08 2.00E-06 2.00E-06 2.00E.06
o : ATTEDY 2.60E-08 5.04E-07 5407 S.O04E-07
o Indeno(1,2,3.c.9) pyrens ' 3.40E-08 1.39€:07 3.54E06 354608 354608
204807 9.00E-00 ' 213607 213607 213607
Pyrene ) 1 1 1.04E-07 7.50€-00 ‘ 11607 112607 112207
Tetrachioroethene 2.626-06 i 542609 4.16E-11 26306 547E.09 5.47E09
Trichioroethene 142606 | 142606
INORGANICS
Arsoric 1.926:04 1.096-04 B4GE08 | 205607 | 619604 8.11E.04 728604 6.106-04
Berylium ’
Cadmium '
Chromium VI 172607 17607 77607 7.7601
Nickel 0.03£-08 8.03E-08 8.03E-08 8.03E-08
ROUTE TOTAL RISK (COMPARATIVE POTENCY APPROACH) 2.46E-04 1,106-04 731E08| 40tE0S 205607 | 205607  6.10E-04 1.01E0Y 7.70E-04 " SBTEO |
ROUTE TOTAL RISK (EPA APPROACH) 3.46E-04 1.10E-04 731E06 | 6.086-05 1.33E:06 | 205607 |  6.19604 1.03E03 792604 6.09€-04

COMPARATIVE POTENCY APPROACH NUMBERS
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TABLE 5-28. COMPARATIVE POTENCY APPROACH - UPPER 95 LIFETIME CARCINOGENIC RISK (SUM OF ADULT AND CHILD RESIDENT) - ALL PATHWAYS, FUTURE USE ONLY

TOTAL TOTAL TOTAL
GROUNDWATER | GROUNDWATER |GROUNDWATER| SOIL | SEDIMENTS SURFACE FISH USING SHALLOW |USING INTERMEDIATE | USING DEEP
CHEMICAL SHALLOW INTERMEDIATE DEEP WATER | INGESTION | GROUNDWATER GROUNDWATER GROUNDWATER
ORGANICS
Arodlor 1254 1.706.-04 1.70€-04 1.79E-04 1.79€.04
Benzene 3.18E-05 3.18€-05 ) 3.18E-05 3.18€08
Bis(2-ethythexyl) phthalate 1.95€02 7.01E-06 3.01E-04 | 208E-03 4.83E-08 1.65€-02 2.99E-03 337603
1.1-Dichiarosthane 2.04E-04 204E-04
1.2-Dichiorosthane 4.80E-08 4.80E-06
1,1-Dictioroethens 1.07E04 1.07E-04 |
Mthylens chioride 32404 TAEQ5|  126EM1 308604 743€.05 743E05
Polyaromatic hydrocarbons (PAHS)
Benzo () anthracene 953E06 |  189E06 112605 1.12€05 112605
255607  664E08 821E07 321907 32107
Banzo{a)pyrens 672606 128608 8.00E-06 8.00E.06 8.00E-08
12¢e08|  9:88E-07 1.606:08 1.60E08 1,60E-08
Benzabfivoranthene/Benzolk)fiuorenthene 1 1.236-05 2.00E06 1.44E-05 1.44E-05 1.44E-05 |
3.98E07] 0.206-08 400607 400E07 40007 |
n Banzo(g,h,iperylens ) 3B4E08 |  510E409 Ik 436608  436E08 436E.08 |
1 Chrysens . - - . . = - . §:226-08 |- 1.66E:06; 4 HEES 108605 | -1.00€-057 “1.00E:05:} -
& 750600| 20500 ‘ 0.55609 9.55609 95508 |
Dibenzo(a,hjanthracene 221E08|  9:56607 25TED6 257606 | 257E-06
4SE07T)  1L1EQ7 564€07 564807 | 564607
Indeno(1,2.3,¢.d).pyrens 531E08 |  6.30E07 595606 505606 5.05€-06
. 1 v 228607 |  4.96E08 | , 270807 | 270507 270607
Pyrene 237E07|  751E08 3.12£:07 312807 312607
Tetrachiorosthens : 3.00E-08 soee00 | 102610 3.01E:08 6.16E-09 6.165-00
Trichiorosthene 1,11E08 1 1.11E-08
NORGANICD
Arsenie 4 BAE 04 1.918.04 100807 | 200EO?|  o.20E 04 1.8 03 1.008 04 0.208.04
Berylliom :
Cagmium
Chrormium VI 142608 142608 142608 142608
Nickel 132607 1.82607 132607 132607
AOUTE TOTAL RISK (COMPARATNE POTENCY APPROACH) 14TEQ2 1.26E-04 398E04 | 327803 | 030E07| 208507 | 620604 100E02 <008 40800 |
ROUTE TOTAL RISK (EPA APPROACH) 1 4TEQ2 1.28E-04 3.06E-04 { 3.31E03 7.926-08 | 2.086-07 6.20E-04 1.6‘72-02 4.08E03 435603

COMPARATIVE POTENCY APPROACH NUMBERS
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Substance
Bis(2-ethylhexyl) phthalate

Aroclor 1254

Methylene chloride
Benzene

PAHs

Chromium (hexavalent)

Bis(2-ethylhexyl phthalate
PAHs

Arscnic

Antimony

Arsenic

Bis(2-ethylhexyl) phthalate
Di-n-octylphthalate
1,1-Dichloroethane**
Mcthylene chloride
1,1-Dichloroethene**
Tctrachloroethene**
1,2-Dichloroethane
Trichloroethene**
Ethylbenzene

Xylencs

Arscnic

Anlimony

Nickel

Table 5-29 ,
~ Substances in Media Sampled That Exceed* Minimum Risk Levels

Using Upper 95% Confidence Limit Concentrations

Medium
Soil

Soil

Soil
Soil
Soil
Soil

Sediments
Sediments
Sediments
Sediments

Surface water

Groundwater - shallow, int, deep

Groundwater - shallow
Groundwater - shallow
Groundwater - shallow
Groundwater - shallow
Groundwater - shallow
Groundwater - deep
Groundwater - shallow
Groundwater - shallow
Groundwater - shallow
Groundwater - shallow, int.
Groundwater - shallow

Groundwater, Int.

Receptor e

Worker, trespasser,
resident

Worker, trespasser,
resident

Worker, resident
Worker, resident
Worker, resident

Resident

Wader/swimmer
Wader/swimmer

Wader /swimmer

‘Wader/swimmer

Fish ingestion

Resident

Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Re,sidcnﬁ
Resident
Resident
Resident

Type of Health Effects

Cancer, noncancer

Cancer, noncancer

Cancer
Cancer, noncancer
Cancer

Cancer

Cancer

Cancer

Cancer
Noncancer
Cancer, noncancer
Cancer, noncancer
Noncancer
Cancer

Cancer, noncancer
Cancer

Cancer

Cancer

Cancer

Noncancer
Noncancer
Cancer, noncancer
Noncancer

Noncancer

* Minimum risk is defined as exceeding either alone or in combination with other substances, a 1E-06 cancer risk potential or an HI of 1.
**Appear only in offsite well MW-13s; relevance to the site is uncertain.

449¢.55.51
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Worker exposure to sdil contaminated with Aroclor 1254, methylene
chloride and bis(2-ethylhexyl)phthalate.

Trespasser exposuré to soil contaminated with bis(2-
ethylhexyl)phthalate.

Hypothetical on-site re51dents exposed to soil contaminated with
Aroclor 1254, benzene,‘b1s(2-ethylhexyl)phthalate methylene chloride,
and carcinogenic polynuclear aromatic hydrocarbons (PAH).

Hypothetical on-site residents using groundwater beneath the site as
their water supply for potable and non-potable uses. In shallow
groundwater, the substances include antimony, arsenic, bis(2-
ethylhexyl) phthalate, ethylbenzene, methylene chloride and total
xylenes. Offsite well MW-13s contained levels of 1,1-dichloroethane
and 1,1-dichloroethene above this potential risk level. In the
intermediate zone, only arsenic presents a calculated risk potential
above the criteria. In deep groundwater, only bis(2-ethylhexyl)
phthalate exceeded the criteria.

Recreational fisherman consuming fish containing arsenic from the
Rockaway River in the vicinity of the L.E. Carpenter site.

Finally, substances in the various media sampled that present risk potential greater than one
excess case of cancer per ten-thousand persons or a hazard index of 100 using upper 95%

confidence limit concentrations included:

Worker exposed to soil containing Aroclor 1254, and bis(2-ethylhexyl)
phthalate.

Hypothetical onsite residents exposed to soil containing Aroclor 1254
and bis(2-ethylhexyl) phthalate.

Recreational fisherman consuming arsenic in fish from the Rockaway
River in the vicinity of the L.E. Carpenter site.

Hypothetical onsite residents using groundwater beneath the site as
their water supply for potable and non-potable uses. In shallow
groundwater the substances include bis(2-ethylhexyl) phthalate,
methylene chloride and arsenic. Offsite well MW-13s contained levels
of 1,1-dichloroethane and 1,1-dichloroethene above this potential risk
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level. In the intermediate zone, arsénic exceeded the criteria and in
the deep zone, bis(2-ethylhexyl) phthalate exceeded the criteria.

Remedial actions, as well as risk managemeﬁt‘ decisions are guided in part by the results of
the human health risk assessment. Moreover, an evaluation of alternatiVes for the
comprehensive remedial plan for the site w111 also need to consider ARARs, other guidance
and standards as well as interim guidances to determine appropriate media specific clean-up

goals and action levels.
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SECTION 6
ECOLOGICAL RISK ASSESSMENT

61 P OSE AND APPROACH

The purpose of this ecological assessment is to identify and estimate the potential ecological
impacts associated with the release of contaminants from the L.E. Carpenter facility in
Wharton, New Jersey. This study focuses on identifying potential adverse effects from the

release of contaminants on the aquatic natural resources in the Rockaway River, which is

adjacent to the site.

The technical guidance for the performance of this risk assessment comes from several
sources, including the Endangerment Assess#zem Handbook (EPA, 1986); Ecological Risk
Assessment (Urban and Cook, 1986); and the Interim Final Risk Assessment Guidance for
Superfund: Volume II Environmental Evaluatton Manual (EPA, 1989). Additional guidance
on the scope of this ecological assessment was provided in correspondence from NJDEP to
M.A. Hanna Company, dated 28 August 1990 (Kaup, 1990). Numerous other information
sources were used to assist in report preparation and have been included in the references

to this section. bt

The process used to evaluate ecological risk approximately parallels that for evaluating
human health risk. Inboth cases, the integration of information on chemical exposures with
toxicity data for the pollutants of concern is used to estimate the potential risk from that

exposure. Consequently, the principal tasks for ecological assessment include the following:

. Selecting contaminants of concern.
. Analyzing environmental receptors/pathways.
. Estimating exposure point concentrations and exposure doses (if requi‘red). ’
. Identifying environmental toxicity.
. Characterizing ecological risk.
6-1 ‘
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6.2 SELECTION OF CONTAMINANTS OF CONCERN

Contaminants of concern for the ecological assessment were selected in a manner similar

to that used in the human health assessment.

For the purpose of the ecological assessment it was determined that the aquatic resources
of the Rockaway River were the major ecological concern at this location. Therefore,
surface water and sediment samples collecté'd in the Rockaway River were considered for
further evaluation. The average contaminant concentrations for both surface waters and
sediments were compared with backgr(;ﬁnd concentrations taken from upgradient
location(s). Background sediment samples were taken at three locations in the Rockaway
River: in Washington Forge Pond, bétweerii" the Washington Forge Pond spillway and the
railroad right-of-way, and just east of the right-of-way (see Figure 1-2). The surface water
background sample was taken in Washingtoﬂ Forge Pond. Due to limited sample sizes, only
the geometric means for all identified inorganics was compared. If the background
concentration exceeded the mean site concehtrat_ion, and if there were no reason to assume
site-related anthropogenic sources, then thé contaminant was eliminated from additional
consideration. Because the majority of organic chemicals found at Superfund sites are not
naturally occurring, all organics identified in the Rockaway River samples were considered
in the subsequent ecological evaluation (EPA, 1989), even if they were present in the

upgradient samples.

The resulting lists of the contaminants of concern, by media, are provided in Tables 6-1 and

6-2.
6.3 ECOLOGICAL SETTING

As discussed in previous sections, the L.E. Carpenter facility is located in the Borough of
Wharton, Morris County, New Jersey. Theivi”property occupies 14.6 acres, approximately 3.5

acres of which are covered by vegetation, the remaining acreage consists primarily of

6-2
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Contammants of Concern for the
Ecological Assessments (Surface Water)

l ‘ )

Arsemc

. Banum
Calcmm
Chroxmum
Iron
Magnesmm
Mahganese
Selemum
Sod1um
Vanadium

414CC/s6
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Table 6-2

Contaminants of Concern for the
Ecological Assessment (Sediments)

ORGANICS (ug/kg)

Bis(2-ethylhexyl)phthalate
Butyl benzyl phthalate

~ Di-n-butyl phthalate

Di-n-octyl phthalate

Methyl ethyl ketone

Methylene chloride

Polycyclic aromatic hydrocarbons (PAHs)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene /benzo(k)fluoranthene
Benzo(g,h,i)perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3,c,d)pyrene
2-Methylnapthalene
Naphthalene
Phenanthrene
Pyrene

Tetrachloroethene

Toluene

Xylenes (total)

INORGANICS (mg/kg)

Aluminum
Antimony
Arsenic
Barium
Cadmium
Calcium
Chromium

414CC/s6
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Table 6-2
(continued)

—

Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

414CC/s6

&
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buildings, roads, parking lots, railroad right-of-way, and miscellaneous manufacturing related
facilities (e.g., tank farm). The site is border’gd to south by the Rockaway River; to the east
by a drainage ditch located on Air P-roducté and Chemical, Inc., property, and Wharton
Enterprises, Inc.; and to the north and we‘%t by the urban build-up residential area of

Wharton, New Jersey.

A site visit to the L.E. Carpenter facility was performed by two WESTON ecologists on 17
May 1990. During the site visit both the terrestrial and aquatic settings were evaluated for
future characterization and for identification of observable adverse effects related to site

contamination.

The majority of the vegetation on-site is early successional herbaceous cover with relatively
narrow wooded strips located along the banks of Rockaway River and adjacent to the
abandoned railroad right-of-way that bisects the site. The dominant floral composition on-
site consisted primarily of "invader species” that are characteristic of a highly disturbed area,
(i.e., common mullein (Verbascum thapsus), plantain (Plantago sp.), brome grass (Bromus
sp.), chickory (Chichorium intybus), ragweed (Ambrosia sp.), orchard grass (Dactylis
glomenta), multiflora rose (Rose multiﬂora),“’poison sumac (Rhus typhina), red maple (Acer
rubrum), basswood (Tilia americana), and aspen (Populus tremuloides). No contaminant-
related phytotoxic effects were observed on any terrestrial or aquatic flora during the site

visit.

The limited terrestrial fauna observed on-site is characteristic of a highly urbanized

environment and consisted of species normally encountered in an urban setting.

Species that were observed during the site visit included: house sparrow (Passer domesticus),
blue jay (Cyanocitta cristata), rock dove (Columba laivia), mourning dove (Zenaidura
macroura), starling (Sturnus vulgaris), common crow (Corvus caurinus), eastern chipmunk

(Tamais striatus), and cottontail rabbit (Sylt;ilagus floridanus).

6-6
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There did not appear to be any unique or sensitive terrestrial habitats that would support

any sensitive species of concern for this assessment.

The prominent aquatic feature at the L.E. Carpenter facility is the Rockaway River, which
bounds the site to south. The Rockaway River is currently classified as an FW2-TM (fresh
water trout maintenance) surface water and, as such, is i'egulated to maintain surface water
quality that is suitable for year-round supp’cgrt of trout populations. The stretch of river
adjacent to the site is approximately 10 to 20 meters wide with depths ranging from .25 to

1.5 meters.

The substrate is primarily rocky with a medium to very fine-grained layer of sediment. The
river is stocked annually by the NJDEP Divi§ion of Fish, Game and Wildlife with rainbow,
brown and brook trout. It also provides“ good habitat for white sucker (Catostomus
commersoni), creek chub (Semotilus atromaculatus), fallfish (S. corporalis), spotfin shiner

(Notropis hudsonius) and American eel (Anguila rostrata).

A request for a database search for any recd_‘rds of rare or endangered plants, animals, and
natural communities has been submitted to the New Jersey Natural Heritage Program. The
results of this search have not been received, but will be provided to EPA and NJDEP in

the form of a memorandum as an appendium to the ecological risk assessment.

6.4 EXPOSURE ASSESSMENT

The goals of the exposure assessment are to answer the following questions:

. What biological resources are exposed to site related contaminants?
. What are the significant pathways/routes of exposure?
. What is the magnitude, duration and frequency of exposure?
6-7
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Consequently, the first step of any exposure assessment is to identify both the pathways of
specific concern and the sensitive habitats, communities and/or target species within each

of these pathways.

The following discusses the factors considered during the pathway selection for the L.E.
Carpenter Site. It eliminates those pathwa‘yg" and exposure routes that are not of concern,
based on the analysis of site characteristics, and provides a focus for those pathways critical

to the ecological assessment.
Factors that have gone into the pathway selection process include:

. Contaminant source locatiorvxs‘jt (i.e., storage tank locations, on-site disposal
areas, and product processing site).

. Local topography and hydrology.

. Local land use.

. Surrounding terrestrial habitat.

. Surrounding aquatic/wetlands habitat.
I 4‘[')
. Qualitative prediction of contaminant migration.
. Persistence and mobility of migrating contaminants.

Because of the limited current and future potential for this site to support any terrestrial
flora or fauna of special concern, it was determined that the ecological assessment should
focus on the real and potential impacts that site related contamination may have on the

aquatic resources of the Rockaway River drainage.

Aquatic life may be exposed to contaminants of concern by direct contact with contaminated
water and sediment and by ingestion of contaminated sediments and food. However,

exposure and toxicity data (dose-response data) are seldom available to assess exposure via

all of these pathways. g

'6-8
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The potential toxicity associated with contamihant runoff and/or groundwater discharge into
the Rockaway River will be evaluated for aquatic life using ambient water quality criteria
EPA (1986), sediment biological effects data (NOAA, 1990), and appropriate aquatic

toxicity values.

Ambient water quality criteria (AWQC) are developed to be protective of 95 percent of all
aquatic species. Therefore, not only are fish protected, but aquatic invertebrates and plants
are protected as well. Consequently, comparison of predicted surface water concentrations
in the Rockaway with these criteria are used to determine the likelihood of adverse effects
to aquatic life, and should be sufficiently prétective of those species. Contaminants found
in surface water for which no AWQC e:dsts, were compared with appropriate aquatic

toxicity values, where available.

Although no sediment specific quality criteria are currently available, three comparisons of
sediment-derived contaminant data were made: (1) a comparison of sediment contaminant
concentrations to guidelines published by the National Oceanic and Atmospheric
Administration (NOAA, 1990), (2) a comparison of modeled interstitial water contaminant
concentrations to AWQC for applicable contaminants not described in the NOAA
document, and (3) a comparison of modele‘gl interstitial water contaminant concentrations

with appropriate aquatic toxicity data, when AWQC or NOAA values are not available.

The NOAA report on biological effects of sediment-sorbed contamination (NOAA, 1990)
describes an environmental Effect Range-Low (ER-L) value as a concentration that is the
lower 10th percentile of a range of sediment concentrations in which biological effects had
been observed at many sites across the Um'fed States. This value is not to be construed as
NOAA standards or criteria; however, it is useful for comparing Rockaway River sediment
concentrations to known sediment effects levels. The estimation of interstitial water
contaminant concentrations, from sediments, was developed by EPA (1988) as part of the
Eqmlibrium Partitioning (EP) approach for deriving sediment quality criteria. The EP

approach is based on two primary assumptions. First, it is assumed that interstitial water

- 6-9
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concentration of the contaminants of concern are controlled by partitioning between the
sediment and the water (at concentrations below saturation). Therefore, partitioning can
be calculated from the quantity of sorbents in the sediment and the appropriate sorption
coefficients (i.e., Koc or Kp). Secondly, it is assumed that the toxicity and accumulation of
the contaminants by benthic organisms iS correlated to the interstitial (pore-water)
concentration and not directly to the total concentration of the contaminant in the sediment.
The EP approach conservatively assumes tha‘,téjtghe pore-water concentration is in equilibrium
with the sediment concentration, and that the interstitial water is not diluted by the
Rockaway River water flowing above. The EP approach calculations for all contaminants

of concern in sediments are presented in Appendix A.

When AWQC or NOAA biological effect lecels are unavailable, aquatic toxicity values are

derived using reported values from the available literature.

6.5 TOXICITY ASSESSMENT

The toxicities of the contaminants of concenj in surface waters and sediment were assessed
for aquatic life. Comparisons of media contaminant concentrations to AWQC, NOAA
sediment effect levels, and appropriate aquatic toxicity values obtained through a review of
the scientific literature are presented in Tables 6-3 and 6-4. Surface water and sediment
concentrations presented in Tables 6-3 and 6-4 are a summary of data collected at three
surface water and eight sediment sampling”“locations in the Rockaway River downstream
from Building 12 (see Figure 1-2). .
The aquatic toxicity values selected for this assessment are the lowest exposure
concentrations reported to be toxic (LOEC) or the highest concentrations associated with
no adverse effect (NOEC). Only toxicity values for species similar to those expected in the
Rockaway River or sensitive fresh water aqﬂétic indicator species are used. Data on chronic
or subchronic toxicity were used whenever available. For those contaminants of concern for

which only acute lethality values (e.g., LC50) for aquatic wildlife are available, critical
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toxicity values for this assessment are derived by dividing the acute toxicity value by an
uncertainty factor. In evaluating the potential effects of pesticides on aquatic wildlife, EPA
analyzed a subset of available concentration-effect data and suggested that if the
environmental concentration is less than 1/10th the aquatic LC50, then no acute hazard can
be presumed (Urban and Cook, 1986). This rule is adopted for this risk assessment and
used to derive acute toxicity values for aquatic receptors by dividing acute lethality values
by 10. For the sediment toxicity evaluation (Table 6-4) all appropriate toxicity values have
been grouped under the title "Adverse Biological Effect Levels".

6.6 RISK CHARACTERIZATION

The following is a discussion of potential risks to aquatic life as a result of surface water and
sediment contaminant concentrations in the Rockaway River, adjacent to the L.E. Carpenter
facility. Risks to aquatic life are assessed by comparisons of contaminant concentrations to
AWQC, NOAA sediment biological effects levels, and appropriate toxicity values.
Contaminant concentrations that were found to exceed these levels may pose a potential

threat to aquatic life.

Contaminant concentrations in surface water did not exceed AWQC for any of the ten

inorganic contaminants identified (see Table 6-3).

The concentrations of calcium, magnesium,i“;and sodium for which there are no applicable
criteria or toxicity values, exceeded the one backgrdund concentration; however these
concentrations are all approximately one order of magnitude below average annual
concentrations determined for the Rockaway River as part of the New Jersey Water
Resources Database (USGS, 1987). These rgsult,s indicate that surface waters examined do
not contain contaminant concentration levels that would likely pose a significant threat to
aquatic life and that sediment-sorbed contaiﬁ_ina_nts do not appear to be partitioning to any

great extent, into the water column.
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Sediment data was evaluated to determine if there were any identifiable patterns or trends
in concentration distribution. Although no obvious trends were noticed, the highest
concentrations for most of the organic contaminants were found in samples 1-3 and 2-6
which were located in the Rockaway adjacent to Area I (see Figure 1-2). In general, the
highest inorganic sediment concentrations w?re found in Sample 1-2 which is located near

Building 12, adjacent to the concrete retaining wall.

There is no general sediment toxicity criteria analogous to the EPA’s AWQC; however,
sediment contaminant concentrations did exceed the potential adverse biological effect level
for two phthalate esters, several PAHs, antimony, chromium, copper, lead, and mercury.
With the exception of indeno (1,2,3,cd) pyrene, those sediment and interstitial water
concentrations that did exceed the biological effect levels did not exceed them by more than
one order of magnitude. When the highest sediment concentrations are compared to
background concentrations, only bis(2-ethylhexy)phthalate, mercury, and zinc exceed
background by more than an order of magnitude. It should be noted that the concentrations
of toluene and 2-methylnaphthene in sediments were detected at the highest concentrations
in background samples and the mean background concentrations for butyl benzyl phthalate
and all PAHs except napthalene also exceed the adverse biological effects levels. These
results suggest that many of the organic _"contaminants found in sediments may have

originated from sources other than the site. !

PAHs vary substantially in their toxicity to aquatic organisms and tend to bioconcentrate
with increasing molecular weight (Eisler, 1987). However, high molecular weight PAHs
have low acute aquatic toxicity due to their low solubility and high sorption tendency.
Because the more hydrophobic PAH; such as benzo(c)pyrene, benzo(gh,i)perylene,
dibenzo(c,h)anthracene, and indeno(1,2,3,c,d)pyrene, tend to absorb strongly to suspended
particulates and have relatively rapid biotransformation rates, bioaccumulation and food
chain transfer as the result of ingestion is linﬁted (McCarthy et al., 1985). Similarly, Sanders

et al. (1973) and Autian (1973) reported that phthalate esters are metabolized by many fish
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and often aquatic organisms, and concluded that although phthalates can rapidly
bioconcentrate, they are not likely to biomagnify.

In general the aquatic toxicity potential and bioconcentration rates of many potentially toxic
inorganics like chromium, lead, and mercury is largely determined by their organic form.
This information is often not included in standard laboratory analysis and thus the

evaluation of their potential toxic effects on a system is difficult to assess.

Absolute conclusions regarding the potentiai‘environméntal impacts of the L.E. Carpenter
facility on the aquatic ecosystem of the Roékaway River cannot be made because of the
uncertainties associated with the use of biological effects levels. For example, the
applicability of ER-L levels, which are derived from marine and estuarine studies, to the
freshwater conditions of the Rockaway RiVer is debatable. In particular, the overall
confidence in the accuracy of ER-L levels for PAHs is low, because of the high variability
in the study results on which they were based'(NOAA, 1990). Additional uncertainty in the
risk characterization is associated with the conservative EP approach which does not
consider the dilution effect that the Rockaway River may have on contaminant
concentration in the interstitial water space. However, given the available data and
limitations, it can be generally concluded thai aquatic life inhabiting the sediments in the

Rockaway River may be at increased risk from exposure to contamination.
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Table 6-3

Comparison of Surface Water Concentrations in the Rockaway River with
Federal Ambient Water Quality Criteria on Appropriate Toxicity Values

Average Surface Water Freshwater AWQC Source & Exceed
Pollutant Concentrations (pg/L) or CTV (ug/L) Effect Level Toxicity Value
Arsenic 242E-00 4.80E+01 Chronic AWQC (pentavalent form) No
Barium 483E+01 3.20E+02 Murphy, 1980 (NOEC, Daphnia m.) No
Calcium 475E+03 NA
Chromium
- (Tri) 3.64E-00 - 2.10E+02° Chronic AWQC No
(Hex) 5.20E-01 1.10E+01 Chronic AWQC No
Iron. ' 9.16E+01 = - 1.00E+03 Acute AWQC o No
| Magnesium 3.52E+03 -NA .
Manganese 1.36E +01 520E+03 Murphy, 1980 (NOEC, Daphnia m.) No
. Selenium . 220E+00 3.50E+01 Chronic AWQC 7 No
Sodium 447E+03 NA
Vanadium 1.76E + 01 3.00E+03 Bakker and Jaworski, 1980 No
(LC50, Pimephales promelas)

*Assumed total chrominm content is 1/8 hexavalent and 7/8 trivalent.
®Hardness dependent, Rockaway River hardness = 100 mg/L CaCO, (USGS, 1987)
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Table 6-4

Comparison of Sediment Concentrations in the Rockaway River
with Biological Effect Levels

Mean Interstitial
Mean Sediment Sediment Water Adverse Biological  Exceed
Concentration Concentration Effect Levels Toxicity Source and
Pollutant (ug/ke) (ng/ke) (psg/kg) * Values Effect Level
Organics
Bis(2-ethylhexyl) 6.27TE+03 717E+00 3.00E+00 Yes Fresh Water Chronic
phthalate (phthalate esters) (AWQQC)
Butyl benzyl phthalate 5.53E+02 3.25E+00 3.00E+00 Yes Fresh Water Chronic
(phthalate esters) (AWQQC)
°I' Di-n-butyl phthalate -330E+02 © - 249E+01. 3.00E+00 . No Fresh Water Chronic
(phthalate esters) (AWQC)

Di-n-octyl phthalate 6.85E+02 -- - - -

Methyl ethyl ketone 1.78E+01 523E+01 6.31E+05 No NOQEC, (chronic),
ECOTOX Database (1990) |

Methylene chloride 5.90E +01 1.25E+02 1.86E+05 No NOEC, (chronic),
ECOTOX Database (1990)

Polycyclic aromatic

hydrocarbon (PAHs)

Acenaphthene 328E+02 1.50E +02 Yes  ER-L, NOAA (1990)

Acenaphthylene 3.63E+02 6.41E+00 1.50E+02 No NOEC, (chronic),
ECOTOX Database (1990)

Anthracene 5.28E+0(2 --- 8.50E+01 Yes ER-L, NOAA (1990)

Benzo(a)anthracene 9.09E + 02 --- 230E+02 Yes ER-L, NOAA (1990)
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Table 6-4
(continued)
Mean Interstitial
Mean Sediment Sediment Water Adverse Biological  Exceed
Concentration Concentration Effect Levels Toxicity Source and
Pollutant (ng/ke) (ug/kg) (pg/kg) Values Effect Level
Benzo(a)pyrene 8.16E+02 --- 4.00E+02 Yes ER-L, NOAA (1990)
Benzo(b,k)fluoranthene 121E+03 --- NA --- -
Benzo(g,h,i)perylene 6.76E +02 - NA --- ---
Chrysene 9.95E +02 4.00E+02 Yes  ER-L, NOAA (1990)
| Dibenzo(a,h)anthracene 338E+02 v e 6.00E+01 Yes ER-L, NOAA (1990)
Fluoranthene 135E+03 : - 6.00E+02 Yes ER-L, NOAA (1990)
| Fluorene -~ -~ - 465E+02. . - 350E+01  Yes  ERL,NOAA(19%0) |
| 1ndeno(1,2,3,c,d)pyrene 542E+02 3.30E-01 Yes  LCS0, Fathead Minnow, | ’
ECOTOX Database (1990) |
| 2-Methylnaphthalene 2.00E+02 -t NA - -
Naphthalene 2.51E+02 ~ 340E+02 Yes ER-L, NOAA (1990)
Phenanthrene 1.17E+03 - 225E+02 Yes ER-L, NOAA (1990)
Pyrene 1.30E+03 3.50E +02 Yes ER-L, NOAA (1990)
TOTAL (PAHs) 1.14E +04 4.00E+03 Yes  ER-L, NOAA (1990)
Tetrachloroethene 3.56E+00 1.69E +00 8.40E+02 No Fresh Water Chronic
(AWQC)
Toluene 3.00E +00 3.00E+00 1.75E+04 No Fresh Water Acute
(AWQC)
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Table 6-4
(continued)

Mean Interstitial

Mean Sediment Sediment Water Adverse Biological  Exceed
Concentration Concentration Effect Levels Toxicity Source and
Pollutant (ng/ke) (ng/kg) (ng/kg) Values Effect Level
Xylene (total) .3.00E+00 1.25E+00 2.26E+02 No LC50, Rainbow Trout,
Mayer and Ellersieck
(1986)
Inorganics (mg/kg) (mg/kg) (mg/kg)
NOEC, Daphnia magna,
Aluminum 291E+00 1.94E-03 3.20E-01 No Murphy (1980)
Antimony 837E+00 - 2.00E+00 Yes ER-L, NOAA (1990)
Arsenic 791E+00 - 3.30E+01 No ER-L, NOAA (1990)
Barium 101E+00 1.68E-02 3.20E-01 No  NOEC, Daplinia magna,
Murphy (1980)
Cadmium 2.70E-01 --- 5.00E+00 No ER-L, NOAA (1990)
Calcium 238E+01 -- NA --- -
Chromium (total) 317E+01 - 8.00E+01 Yes ER-L, NOAA (1990)
Cobalt 1.49E-01 3.30E-03 NA --- -
Copper 8.69E +01 - 7.60E+01 Yes ER-L, NOAA (1990)
Iron 3.50E+00 1.14E-01 1.80E+00 No Fresh Water Chronic
(AWQC)
Lead 1.8E+02 -- 3.50E+01 Yes ER-L, NOAA (1990)
Magnesium 2.09E+01 4.64E+00 NA “-- -
Manganese 2.66E-01 4.09E-03 5.20E+00 No NOEC, Daphnia magna,
Murphy (1980)
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Table 6-4
(continued)
Mean Interstitial
Mean Sediment Sediment Water Adverse Biological  Exceed
Concentration Concentration Effect Levels Toxicity Source and
Pollutant (ng/kg) (rg/ke) (ug/ke) Values Effect Level
Mercury 3.5E-01 --- 1.50E-01 Yes ER-L, NOAA (1990)
Nickel 1.73E+01 - 3.00E+01 No ER-L, NOAA (1990)
Potassium 1.20E +01 1.72E+01 NA - ---
Sodium 9.56E + 00 5.00E-01 NA --- -
Vanadium 4.29E-01 4.20E-02 1.50E+00 No LC50, Fathead minnow,
Bakker and Jaworski
(1980)
1 Zinc 2.58E+02 --- 120E+02 No ER-L, NOAA (1990)

NA = Not available

a = K, value not available; therefore, interstitial water concentration was not calculated.

414cc/S6
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APPENDIX A
EQUILIBRIUM PARTITION SCREENING ANALYSIS FOR CONTAMINANTS
IN SEDIMENTS OF THE ROCKAWAY RIVER

Since there is evidence of fishing in the libckaway River, a fish ingestion scenario was
proposed. Although none of the contaminants evaluated in this analysis were detected in
the water column, (i.e., surface water ana1y§is) there is a concern that bottom feedihg or
predator fish could potentially incorporaté l.'t_hese contaminants through the ingestion of
sediments or benthic invertebrates living in those sediments. To estimate this, substances

were partitioned into interstitial water by _u§;i,ng the equation:

Cw = &
Kp
Where:
v = Concentration in water

C, = Concentration in sediments

KD = Koc * Foc
Where:

Kp = Sediment water distribution

coefficient at equilibrium
K. = Organic carbon - watér partition coefficient at equilibrium
F, = Fraction of organic carbon in sediment (1 %, USGS, 1987)

Source: EPA, 1988

This screening analysis was performed onl‘yr for those substances found in sediments, and
which were not detected in surface water. The predicted interstitial surface water
concentrations from this analysis were then compared with Ambient Water Quality Criteria
(AWQC) for the protection of Human Health to provide a conservative estimate of the

potential risk due to the consumption of flsh taken from those waters.
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TABLE A-1.

'COMPARISON OF CALCULATED INTERSTITIAL WATER ‘
CONTAMINANT CONCENTRATIONS WITH AMBIENT WATER

QUALITY CRITERIA (AWQCs) FOR FISH INGESTION ONLY "

CALCULATED INTERSTITIAL AWQC FOR FiSH
AVERAGE WATER CONCENTRATION INGESTION ONLY (a)

CHEMICAL (vgg) (vpt) (vgh)
ORGANICS |

Bis(2-ethylhexyl)phthalate 6.27'E+03 7.17E+00 5.00E+04

Butyl benzyl phthalate 5.53E+02 3.25E400 NA

Di-n-butyl phthlate 3.30E+02 2.49E+01 1.54E+05

Di-n-octyl phthaiate 6.85E+02 - NA

Methylene chioride 5.90E+01 1.26E+02 1576401 (b)

Methyl ethyl ketone 1.78E+01 5.24E+01 NA

Naphthalene 251E402 —_ NA

Polycyclic aromatic hydrocarbons {PAHs}
Acenaphthene 32§§+02 4.01E4+00 3.11E-02 (o)
Acenaphthylene 3.63E+02 6.41E+00 3.11E-02 (c)
Anthracene 5.28E+02 3.89E+00 3.1E-02 (o)
Benzo(a)anthracene 9.09E+02 4 63E-01 3.11E-02 (c)
Benzo(a)pyrene 8.16E+02 1.54E-01 JNED2 (¢)
Benzo(b)fiuoranthene/Benzo(k)fiuoranthene 1.21_E+03 6.76E-02 8.11E-02 ()
Benzo(g,h,i}perylene 6.76E+02 8.26E-03 3.11E-02 (o)
Chrysene 9.95E+02 5.07E-01 3.11E-02 (c)
Dibenzo(a,hjanthracene 3.38E+02 751E-02 3.11E-02 (o)
Fluoranthene 1.35E+03 1.31E+00 5.40E+01
Fluorene 4.65E+02 6.38E+00 3.11E-02 (¢)
Indeno{1,2,3,c.d)pyrene 5.42E402 2.46E-03 3.11E-02 (c)
2-Methylnaphthalene 2.00E+02 - NA
Phenanthrene 1.17E+03 8.42E+00 3.11E-02 (c)
Pyrene 1.30E+03 1.29E+00 3.11E-02 (o}
Total PAHs {excluding fluoranthene) 9.98E+03 3.17E+01 3.11E-02 (c)

Tetrachloroethene 3.56E+00 1.70E+00 8.85E+00 (c)

Toluene 3.00E+00 3.00E+00 424E405 (c)

Xylenes (total) 3.00E+00 1.25E400 NA

INORGANICS |

Aluminum 2.91E+03 1.94E+00 NA

Antimony 8.37E+03 1.86E+02 4.50E+04

Cadmium 2.70E+02 4.15E-01 3.43E+06

Chromium (as Cr lil) 2.77€+04 3.26E+01 NA

Chromium (as Cr Vi) 3.96E+03 4.66E+00 1.46E-01

Cobalt 1.49E+02 3.31E+00 1.00E+02

Mercury 3.50E402 3.50E+401

Nicke! 1.73E+04 1.15E402

Potassium 1.20E+04 2.18E+03

Zinc 2.58E+05 6.45E+03

NA = Not available.

() EPA, 1986. Quality Criteria for Water 1985, OWRS, Washingior DC. EPA 440/5-86-001

(b) AWQC for halomethanes used.
{c) AWQC for polyaromatic hydrocarbons used.




TABLE A-2

COMPARISON OF SURFACE WATER CONCENTRATION
WITH AMBIENT WATER QUALITY CRITERIA (AWQCs)

FOR FISH INGESTION ONLY .
AWQC FISH
INGESTION
AVERAGE ONLY
CHEMICAL .. {ugh) _(ugh)
INORGANICS |
Arsenic 2.42E+00 1.75€-02
Barium 4.83E+01 NA
Calcium 4.75E+03 NA
Iron 9.16E+01 NA
Magnesium 3.52E+03 NA
Manganese - 1.38E+01 1.00E+02
Selenium 2.20E+00 NA
Sodium " 4.4TE4+03 NA
Vanadium 1.76E+01 NA
NA = Not avaitable.

SOURCE: EPA, 1986. Quality Criteria for
Water 1986. OWRS, Washington DC,
EPA 440/5-86-001




. Fish Ingestion Risk

Only two compounds which were detected in the surface water have AWQCs. Arsenic
exceeded the criteria by two orders of magnitude, and therefore may be a cause of concern.
Some of the compounds for which concentrations were modeled into interstitial space
exceed the AWQCs. They are as follows:

Organics
Total PAHs*
Inorganics

Beryllium
Mercury
Nickel

aDoes not include fluoranthene, which has its own AWQC value and is in
concentrations below the value. ‘

Both beryllium and nickel exceed their respective AWQC by less than an order of
magnitude. Total PAHs have a calculated concentration in interstitial waters of 4.79E +01
ug/L, exceeding the AWQC of 3.11E-02 ug/L by over three orders of magnitude. Mercury,
1.50E-02 ug/L, is in excess of the AWQC of 1.46E-01 ug/L by three orders of magnitude.
Since the derived concentrations are for interstitial water and not surface water, dilution
factors have not been applied, and iherefqre ‘overestimate (possibly be several orders of
magnitude) the actual concentration in surfgf:e water. Compounds detected in sediment may

not be a hazard in a fish ingestion scenario.

It was only possible to calculate the upper 95% confidence limit of the arithmetic mean for
groundwater and soil data. Therefore these risk numbers were not used for calculation of
total risk potential. The media risks however, are presented in tables within this section for

general reader comparison.
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TABLE B-1. SHALLOW GROUNDWATER CONCENTRATIONS AND INGESTION DOSES FOR ALL RECEPTORS IN FUTURE USE SCENARIO

SHALLOW GROUNDWATER CONCENTRATION| ADULT [ CHILD ]
[AVERAGE 95% LIMIT MAXIMUM]AVERAGE 95% LIMIT MAXIMUM|

AVERAGE 95% LIMIT  MAXIMUM DOSE DOSE DOSE | DOSE DOSE  DOSE

CHEMICAL (mgl)  (mgl) (mgh) mgfkg/day)(mg/kg/day)(mg/kg/day)img/kg/day)(mg/kg/day)(mg/kg/day)

ORGANICS

Bis(2-ethylhexyl)phthalate 1.57E-01 6.20E+01  6.20E+01 449E-03 1.77E+00 1.77E+00 | 1.05E-02 4.13E+00 4.13E+00
Buty! benzy! phthalate 1.37E-02  1.66E-01  3.50E-01 392E-04 475E-03 1.00E-02 | 9.14E-04 1.11E-02 2.33E-02
1,1-Dichlorosthane 6.00E-03 104E-01  2.50E-01 1.71E-04 207E-03 7.14E-03 | 400E-04 692E-03 167E-02
1,1-Dichlorosthene 3.22E-03 382E-03 4.60E-03 9.20E-05 1.00E-04 131E-04 | 2.16E-04 255E-04 3.07E-04
1,2-Dichloroethens (total) 415E-03 140E-02 2.50E-02 1.19E-04 A01E-04 7.14E-04 | 2.77E-04 0.35E-04 1.67E-03
1,2-Diethylbenzene - | 980E03 250E-02 1.00E-01 280E-04 7.5E-04 286E-03 | 653E-04 167E-03 B.67E-03
2,4-Dimethylphenol, 140E-02 8.00E-02  1.80E-01 3.14E-04 220E-03 5.4E-03 [ 7.34E-04 5.34E-03 1.20E-02
Di-n-butyl phthalate 1.03E02 364E-02  1.10E-01 205E-04 1.04E-03 3.14E-03[689E-04 243E-03 7.33E-03
w - - |Di-n-octyl phthalate © | 138E-02 1.70E-01" 535E-01 305E-04 A4:86E-03 1:53E-02 9.23E:04 1.13E-02 3.57E-02
~ Ethylbenzene | 466E-02 260E+01 260E+01 1.33E-03 743E-01 7.43E-01]3.11E-03 1.73E+00 1.73E+00
1-Ethyl-3-methylbenzene 1.69E-02 4.20E-01  4.20E-01 484E-04 120E-02 1.20E-02| 1.13E-03 280E-02 280E-02
Isopropy! benzene 1.26E-02 5.05E-02  1.00E-01 360E-04 144E-03 2:66E-03| 8.30E-04 337E-03 667E-03
Methylene chloride , 284E-02 O.70E-01 9.70E-01 8.13E-04 277E-02 2.77E-02) 190E-03 6.47E-02 6.A7E:02
Naphthalene 253E-03 250E-03 285E-03 7.23E-05 T7.40E-05 B.14E-05| 169E-04 173E-04 1.0E-04
n-Butylbenzene 6.65E-03 1.05E-02 2.70E-02 190E-04 300E-04 7.71E-04 [ 4.43E-04 6.00E-04 1.60E-03
n-Decane 2.45E-02 3.10E+00 3.10E+00 701E-04 8.86E-02 8.86E-02 | 1.63E-03 2.07E-01 207E-01
n-Nonane 1.36E-02 1.97E-01  7.05E-01 387E-04 563E-03 201E-02| 9.04E-04 131E-02 4.70E-02
Phenol 1.05E-02 4.87E-02 1.20E-01 300E-04 130E-03 343E-03 | 6.90E-04 3.25E-03 B.00E-03
Tetrachioroethene 3.11E-03 357E-03  4.20E-03 8.89E-05 1.02E-04 1.20E-04 | 207E-04 238E-04 2.80E-04
1,2,3,4-Tetramethylbenzene 7.95E-03 2.17E-02  1.16E-01 227E-04 6.20E-04 3.36E-03 | 530E-04 145E-03 7.83E-03
Toluene 8.11E-03  1.10E-01  1.10E-01 232E-04 3.4E-03 3.14E-03 | 540E-04 7.33E-03 7.33E-03
1,1,1-Trichloroethane 281E-03 3.01E-03 350E-03 8.04E-05 B861E-05 1.00E-04 | 1.88E-04 201E-04 2.33E-04
Trichloroethene 3.26E-03 3.94E-03  4.80E-03 937E-05 1.13E-04 137E-04 | 210F-04 263E-04 3.20E-04
1,23-Trimethylbenzene/1 2,4-Tiimethylbenzene | 3.83E-02 4.07E-01  4.57E-01 1.00E-03 1.46E-02 1.31E-02 | 255E-03 2.72E-02 3.05E-02
1,3,5-Trimethyibenzene 2.25E-02 4.90E-01  4.90E-01 6.44E-04 140E-02 1.40E-02| 1.50E-03 3.27E-02 3.27E-02
Xylenes (Total) 1.40E-01  1.20E+02  1.20E+02 3.00E-03 343E+00 3.43E+00 | 9.31E-03 8.00E+00 8.00E+00




TABLE B-1. SHALLOW GROUNDWATER CONCENTRATIONS AND INGESTION DOSES FOR ALL RECEPTORS (N FUTURE USE SCENARIO

SHALLOW GROUNDWATER CONCENTRATION| ADULT [ CHILD |
AVERAGE 95% LIMIT MAXIMUM|AVERAGE 95% LIMIT MAXIMUM|
AVERAGE 95% LIMIT MAXIMUM DOSE DOSE DOSE | DOSE DOSE  DOSE
CHEMICAL (mg)  (mgl)  (mglh) mg/kg/day)(mg/kg/day)(mg/kg/day){mg/kg/day)(mg/kg/day) (mg/kg/day)
INORGANICS
Antimony 9.22E-02 483E-01 549E-01 263E:03 138E-02 1.57E-02| 6.14E-03 3.22E-02 3.66E-02
Arsenic 700E-03 1.78E-02 3.17E-02 203E-04 5.10E-04 9.06E-04 | 473E-04 1.19E-03 2.11E-03.
Copper 119E-02 265E-02 B8.91E-02 339E-04 7.57E-04 254E-03 | 7.90E-04 1.77E-03 5.94E-03
Nickel 545E-03 7.01E-02 7.01E-02 1.56E-04 2.00E-03 200E-03 | 3.63E-04 4.67E-03 4.67E-03
Selenium 2.71E-03 394E-03 8.63E-03 7.736-05 1.12E-04 246E-04 | 1.80E-04 262E-04 5.75E-04
Zinc 6.48E-02 209E-01 2.24E-01 1.85E-03 5.97E-03 6.40E-03 | 4.32E-03 1.39E-02 1.49E-02
DOSE = CW'IRBW DOSE= CW'IRBW
CW = concentration in water CW = concentration-in water
, IR =:ingestion.rate (2 L/day) IR = ingestion rate (1 L/day)
o g - BW =body walghit (70°-kg) | BW'=body weight (15 kg) -




TABLE B-2. INTERMEDIATE GROUNDWATER CONCENTRATIONS AND INGESTION DOSES FOR ALL RECEPTORS IN FUTURE USE SCENARIO

Chromium:{asiCr I}
Chromium (as Cr VI)
Copper

Nickel

Selenium

Zinc

| 620E03 343E02  501E02
| B8SE-04 490E-03  7.16E:03

6.56E-03 1.07E-02 151E-02
427E-02 1.02E+00 1.02E+00

} 249E-03. 250E-03 2.50E-03

294E-02 220E-01 2.29E-01

177604 9.80E-04 1.43E-03
253E-05 1.40E-04 2.04E-04
187E-04 305E-04 431E-04
122E-03 291E-02 291E-02
7.40E-05 7.14E-05 7.14E-05.
8.41E-04 653E-03 6.53E-03

DOSE = CW'IR/BW
CW.=.concentration in water
IR = ingestion rate (2 L/day)
BW = body weight (70 kg)

INTERMEDIATE GROUNDWATER CONCENTRATION ADULT CHILD
AVERAGE 95% LIMIT MAXIMUM |AVERAGE 5% LIMIT MAXIMUM
AVERAGE 5% LIMIT - MAXIMUM DOSE DOSE DOSE | DOSE DOSE  DOSE
CHEMICAL (mgl)  (mgh)  (mgl) mg/kg/day)(mg/kg/day) (meykg/daymg/kg/day) (mg/kg/day)(mg/kg/day
ORGANICS
Bis(2-sthylhexyljphthalate 552E-03 3.23E02  4.10E-02 156E04 0Q.20E-04 1.17E-03 | 368E-04 2.15E-03 273E-03
2,4-Dimethylphenol 741E03  273E-02  4.06E-02 212E-04 780E-04 1.18E:03 | 494E-04 182E-03 271E-03
Ethylbenzene 37BE03 35002  4.53E-02 108E-04 103E-03 129E-08 | 252E-04 239E-03 3.02E-03
Xylenes (Total) 508E-03 356E-01  3.56E-01 145604 102E-02 102E-02 | 338E-04 237E-02 237E-02
INORGANICS
Arsenic | 402E-03 445603 500E-03 115E-04 127604 143E-04 | 268E-04 207E-04 3.33E-04

5.90E-05 3.27E-04 4.77E-04
437E-04 7.12E-04 1.01E-03
285E-03 6.80E-02 6.80E-02

196E-03 152E-02 1.52E-02°

DOSE = CW*IR'BW
CW = concentration in water
IR = ingestion rate(1 L/day)
BW = body weight {15 kg)

413E-08° 220E-03 334E-03]

166E-04 167E-04 167E-041




TABLE B-3. DEEP GROUNDWATER CONCENTRATIONS AND INGESTION DOSES FOR ALL RECEPTORS IN FUTURE USE SCENARIO

|DEEP GROUNDWATER CONCENTRATION

ADULT

| CHILD

CHEMICAL

AVERAGE 95% LIMIT MAXIMUM

(mg) (mgh)  (mgh)

DOSE DOSE  DOSE

ORGANICS

Bis(2-ethylhexyl)phthalate
1,2-Dichlorosthane
Diethylphthalate

INORGANICS

Chromium (as Cr lIf)
Chromium (as Cr Vi)
Copper

Lead

Zinc

1.44E-02 1.80E+00 1.80E+00

1.48E-03 1.70E-03 1.70E-03

220E-03 2.20E-03 2.20E-03

459E03  1M1E02  1.AME02
" GSGED4  150E03  150E-03
6.09E-03 1.14E-02 1.27E-02.

247E-03 4.75E-03 4.75E-03
217E-02 3.50E-01  3.50E-01

411E-04 5.15E-02 5.15E-02
4.23E-05 4.86E-05 4.86E-05
6.20E-05 6.20E-05 6.29E-05

| 131E-04 3.18E-04 3.18E-04
| 1.87E-05 4.54E-05 4.54E-05

| 1.74E-04 3.25E-04 3.61E-04
707E-05 1.36E-04 1.36E-04
6.20E-04 1.00E-02 1.00E-02

DOSE = CW'IR/BW

CW = concentration in water
IR = ingestion rate (2 L/day)

BW = body welght (70 kg)

DOSE DOSE  DOSE

mg/kg/day)(mg/kg/day)(mg/kg/day){mg/kg/day)(mg/kg/day)(mg/kg/day)

960E-04 1.20E-01 1.20E-01
987E-05 1.13E-04 1.13E-04
147E-04 147E-04 147E-04

4.37E-05 1.06E-04 1.06E-04
4.06E-04 7.59E-04 843E-04
1.65E-04 3.17E-04 3.17E-04
145603 233E-02 2.33E-02

DOSE = CW'IR/BW
CW = concentration in water
IR = ingestion rate (1 Liday)

BW = body weight (15 kg)

306E-04 7.41E-04 7.41E-04

AVERAGE 85% LIMIT MAXIMUM[AVERAGE 95% LIMIT MAXIMUM|




TABLE B-4. SHALLOW GROUNDWATER CONCENTRATIONS AND NON-INGESTION DOSES FOR ALL RECEPTORS IN FUTURE USE SCENARIO

CW = concentration in water
IRCE = Inhalation rate-concentration equivalent (2 L/day}

BW = body weight (70 kg)

CONCENTRATION ADULT CHILD
AVERAGE 95% LIMIT MAXIMUM AVERAGE 5% LIMIT MAXIMUM
AVERAGE 95% LIMIT MAXIMUM|  DOSE DOSE DOSE DOSE DOSE DOSE -
CHEMICAL (mgl).  (mgh)  (mgl) | (mgkg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/g/day) |
ORGANICS
1,1-Dichlorosthane 6.00E-03 1.04E-01 2.50E-01 1.71E-04 297E-03 7.14E-03 4.00E-04 6.92E-03 1.67E-02
1,1-Dichloroethene 3.22E-03 3.82E-03 4.60E-03 9.20E-05 1.09E-04 1.31E-04 2.15E-04 2.55E-04 3.07E-04
1,2-Dichloroethene (total) |4.15E-03 1.40E-02 2.50E-02 1.19E-04 4.01E-04 7.14E-04 2.77E-04 9.35E-04 1,67€-03
Ethylbenzene 1 486E-02 260E+01 2:60E+01 1.33€-03 7.43E-01 7.43E:01 3.11E-03 1.73E+00 1.73E400
Methylene chioride 284E-02 9.70E-01 9.70E-01 8.13E-04 2.77E-02 2.77E-02 1.90E-03 6.47E-02 6.47E-02 |
Tetrachloroethene }3.11E-03 357E-03 4.20E-03 8.89E-05 1.02E-04 1.20E-04 | 207E-04 2.38E-04 2.80E-04 |
|Toluene I'8.11E:03 1.10E-01 1.10E-01 2.3%F-04 3:14E-03 3.14E-03 540E04 7.33E-03 7:33E:03 |
1,1,1-Trichlorosthane | 281E-03 3.01E-03 3.50E-03 8.04E-05 8.61E-05 1.00E-04 | 1.88E-04 201E-04 2.33E-04 |
Trichioroethene 3.28E-03 3.04E-03 4.80E-03 9.37E-05 1.13E-04 137E-04- 2.19E-04 2.63E-04 3.20E-04
Xylenes {Total) 1.40E-01 1.20E402 1.20E+02 3.99E-03 3.43E400 3.43E400 9.31E-03 8.00E+00 8.00E+00
DOSE = CW*IRCE/BW ]DOSE = CW'IRCE/BW

CW = conceniration in water
1RCE = inhalation raté concentration equivalent (1 L/day)

BW = body weight {15 kg)
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TABLE B-5. INTERMEDIATE GROUNDWATER CONCENTRATIONS AND NON-INGESTION DOSES FOR ALL RECEPTORS IN FUTURE USE SCENARIO

CONCENTRATION ADULT CHILD
_ AVERAGE 95% LIMIT MAXIMUM AVERAGE 85% LIMIT MAXIMUM
AVERAGE 05% LIMIT MAXIMUM|  DOSE DOSE DOSE DOSE DOSE DOSE
CHEMICAL (mgh) (mgl) (mgh) [ (mghkgday)  (mghgday)  (mghgiday) | (mgkgday)  (mghgiday)  (mghgiday)
ORGANICS
Ethylbenzene 3.78E-03 350E-02 4.53E-02 1.08E-04 1.03E-03 1.20E-03 2.52E-04 2.39E-03 3.02€-03
Xylenes (Total) 508E-03 356E-01 3.56E-01 1.45E-04 1.02E-02 1.02E-02 3.38E-04 2.37E-02 237E-02
DOSE = CW'IRCE/BW DOSE = CW'IRCE/BW

CW = concentration in water
IRCE = inhalation rate concentration:equivalent (2 Liday)
‘BW =ibody weight (70 kg)

CW = concentration in water
IRCE = inhalation rate concentration equivalent (1 L/day)

BW =body weight (15kg)




TABLE B-6. DEEP GROUNDWATER CONCENTRATIONS AND NON-INGESTION DOSES FOR ALL RECEPTORS IN FUTURE USE SCENARIO

CONCENTRATION ADULT CHILD
AVERAGE 95% LIMIT MAXIMUM AVERAGE 95% LIMIT MAXIMUM
AVERAGE 95% LIMIT MAXIMUM| DOSE DOSE DOSE DOSE DOSE DOSE
CHEMICAL (mgl) (mgl) (mgt) | (mgkgday) (mg/kg/day) (mg/kg/day) (mg/kg/day) {mg/kg/day) (mghg/day)
ORGANICS
1,2-Dichlorosthane 1.48E-03 1.70E-03 1.70E-03 4,23E-05 4,86E-05 4.86E-05 9.87E-05 1.13E-04 1.13E-04
DOSE = CW'IRCE/BW DOSE = CW'IRCE/BW
CW = concentration Inwater - CW = concentration in water o
IRCE = Inhatation rate concentration equivalent (2 Liday) IRCE = inhalation rate:concentration-equivalent (1 Liday) | .
BW = body weight (70.kg) : | BW = body weight (15 kg)-




TABLE B-7. SOIl. CONCENTRATIONS AND INGESTION DOSES FOR ALL RECEPTORS IN PRESENT AND FUTURE USE SCENARIOS

SOIL. CONCENTRATIONS WORKER TRESPASSER ADULT CHILD
’ AVERAGE 95%LIMIT MAXIMUM | AVERAGE 95% LIMIT MAXIMUM | AVERAGE 905%LIMIT MAXIMUM | AVERAGE 85% LIMIT  MAXIMUM
AVERAGE 95% LIMIT MAXIMUM{ DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE
CHEMICAL (mghg) (mgkg) (mokg) |(moko/day) (mggiday) (mghgiday) [(mohgiday)  (mghkg/day)  (mphglday) |(mpkg/day) (mohg/day) (mohkgiday) |(mokg/dey) (mghg/day) (mg/kg/day)
ORGANICS
Acetone 1.08E-01 B60E+01 B860E+01| 7.79E08  6.14E05  6.14E:05 9.76E-08 7.69E-06 769E-05| 156E-07  1.23E-04  1.23E04 | 145606 115603  1.15E-03
Aroclor 1254 4.19E-01 3.28E400 1.80E+01| 289E-07 234E06  1.29E-05 3.756-07 2.93E-06 1.61E-05 | 599607 468E-06 257E05| 659606  4.37E05  240E-04
Benzene 343E:02 343E+01 343E401| 245608 245605 245605 3.07E-08 3.07E-05 307605 | 490E08  400E05  4.90E-05] 457E-07 4S57E-04  4.57E-04
Bis(2-ethylhexyl)phthalate 1376402 3.00E+04 300E+04 | 982E-05 214E-02  2.14E:02 1.23E-04 2.68E-02 268E-02 | 196E-04 420602  4.20E-02| 1.B3E-03  4.00E01  4.00E-01
Butyl benzy! phthalate 195E:01 459E+00 140E+02| 1.38E-07 3.28E-068  1.00E-04 1.75E-07 4.11E-06 125604 | 2.70E-07 656E-06  2.00E-D4 | 260E06 6.12E05 1.87ED3
Di-n-butyl phthalate 2:21E-01 6.65E-01 3.00E+01 158E-07 475607  2.14E-05 1.976-07 §.5E-07 268E-05| 315607 O50E-07 4.20E05| 294E06  B.87E-06  4.00E-04
Di-n-octyl phthalate 527E-01 4.0BE+00 580E+02| 3.77E07 201E06  4.21E-04 472607 3.65E-06 528604 | 753607 58306  B43E-04| 703E06 544E05  7.87E-03
Ethylbenzene 1.27E-02 1.70E+03 1.70E+03 | 906E-09 121E03  1.21E-03 1.13E-08 1.52E-03 152603 | 1.B1ED8  243E-03  243E3| 169E-07 227E-02 227E02
Methylene chioride 1.57E-01 3.10E+02 8.10E+02{| 1.12E-07 221E04  221E-04 1.40E07 2.77E04 277E-04 | 224E07  443E04  443E04| 208E06 41303 4.43E-03
Methy! ethyl ketone 3.24E:03 246E-01 950E«01.| 232609  1.76E07  6.79E-05 2.80E-09 2.20E07 850E-05| 463E-08 351E-07 1.36E04| 432608  3.28E06  1.27E-03
Polycyclic aromatic hydrecarbons (PAHS) .
Benzo{a)anthracene 972602 217E-01 2.70E«01| 6.95E08  1.55E-07  1.83E-05. 8.70E-08 1.94E-07 242605 1.38E07  310E07  3B6E05| 1.30E.06  289E-06 = 3.60E-04
- 202607  1.55E07  1.83E:05) 3.:656-07- 194E:07 242605 | 5BIE:07  309E:07 QB6EO5| S544E06  280E:06  I.60E-04
- {Benzo(a)pyrene: | B62E:02~ 159601 230E+00 | 6.16E-08  1.00E-07 1.64E:06 1.1E08 1.37E07 206E-06 | 1.23E-07 2:18E:07 320E06| 1.15606 204E-06 3.07E-05
103807  1.08E-07  1.64E:06 1.28E-07 1.37E07 206E-06 | 207E-07 2.10E07  3:20ED6]| 103E06  2.04E06 3.07E-05
Benzo{)fluoranthene/Benzafk)fluoranthene.| 1.20E-01 281E-01 160E+00 | 0.18E-08  201E-07  1.14E-08 115607 251E07 143E-06 | 184607  401E07 220E-06]| 172606 3.75E-06  2.13E05
1.70E-07  201E-07  1.14E.06 213807 2.51E-07 143E06 | A40E07 401E-07 220E06]| 3.17E-06 3.74E06  2.13E05
Benzo{g,h,}perylene B801E-02 142601 160E+00| 572608  1.01€-07  1.14E-06 7.16E-08 1.27E07  143E06 | 1.14E07 203607 220E06| 107E08  189EW6  243E-05 |
Chrysens 958E-02 240E01 260E+00] 6.84E08  1.50E07  1.B6E-06 8.57E-08 1.88E-07 233E-06| 137607 300E07 ATME06| 128E06 28B0E-06  347E-05
1.34E07  1.50E07  1.86E:06 1.68E-07 1.88E-07 233E-06 | 260E07 3.00E07 AMEON6| 251E06  280E:06  347E-05
Dibenzo(a,h)anthracene 437E-02 S504E02 950E-01 | 3.12608 360E08  6.79E-07 391E-08 4.51E-08 850E-07 | 6.24E08 7.20E08 136E06| 682607 6.72£-07 1.27E-05
37008 360E08  6.79E-07 4,74E-08 4.51E08 850E07| 757E08 7.20E08 1.36E06| 7.07E07 672607  1.27E-05
Flueranthene 565E-02 234E-01 440E+00| 4.03E08  167E-07  3.14E-06 5.05E-08 209E-07 304E06| BO07E08  3.34E07 6.20E06| 753E07 312206 587E-05
Indeno{1,2,3,c.d)pyrene 7.74E02 1.21E01 3.70EQ1| 653608 B864E08  264E-07 6.93E-08 1.08E-07 331E-07{ 1.11EO07  1.73E07 520E07| 1.03E06 161E-06  4.93E-08
7.75E08  B66E0B  264E-07 9.70E-08 1.08E-07 331E07| 155607 1.73E07  520E07| 145608 16206 4.93E06
Phenanthrene 0.70E02 277E-01 7.00E+00| 693E08  1.98E-07  5.00E-06 8.67E-08 248E-07 6:26E-06 | 1.38E-07 396E07 100E05| 120E06 3.69E-06  9.33E-05
Pyrene ‘105601 23001 390E400 | 751E0B  1.71E07  2.79E08 9.40E-08 2.14E07 340E-06 | 1.50E-07 341E07 557E06| 140E06  3.19E:06 5.20E-05
Tetrachlorosthene 3.33E-03 37203 180E02| 23BE-09 266E08  1.20E-08 298E-09 3.33E-09 161E08 | 4.76E09  531E-00 257608 | 444E-08 406E08  2.40E07
Tolusne 3.01E-03 1.03E02 3.70E+01] 215608  7.36E-08  264E-05 26909 9.21E-08 331E-05| 4.30E-00 147608 520ED5]| 4008 137607 4.93E-04
Xylenes.(total) 6.36E-02 740E+03 740E+03| 454E08 52003  5.20E-03 5.69E-08 6.62E-03 6.62E-03 | ©.0BE-08  106E-02 10BE-02| B84BE07 987E-02  9.87E-02
INORGANICS
Chromium {as Cr 1ll) 1.80E+01 3.326+01 431E402} 1.28EQ05  237E-05  3.08E-04 1.61E-05 297E05 3B6E04 | 257E05 4.74E05  6.16ED4| 240E04  442E:04 575603
Chromium (as Cr Vi) 2.57E+00 4.74E+00 6.16E+01 184E06  3.38E-06  4.40E-05 2.30E-06 4.24E-06 S551E05| 367€E06 677E06 8B0E05] 343E05 632605 8.22E-04




TABLE B-7. SOIL CONCENTRATIONS AND INGESTION DOSES FOR ALL RECEPTORS IN PRESENT AND FUTURE USE SCENARIOS

SOIL CONCENTRATIONS WORKER TRESPASSER ADULT CHILD
AVERAGE 85%LIMIT MAXIMUM | AVERAGE 95% LIMIT MAXIMUM | AVERAGE 95%LIMIT MAXIMUM | AVERAGE 95% LIMIT  MAXIMUM
AVERAGE 95% LIMIT MAXIMUM| DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE
CHEMICAL (mghg)  (mghg) (mghkg) |(mghgiday) (mgkgiday) (mghgiday) |(mghgiday)  (mghg/dey) (mphglday) (mghgiday) (mghgiday) (mg/kg/day) |(mgikg/day) (mgikg/day) (mg/kg/day)
Copper 471E+01 B.85E+01 237Es02 397605  6.32€-05  1.69E-04 4.226-05 791E05 212604 | 673E05 126E04 330E04| 628E04  1.1BE03  3.16EDI
| Nicke! 1.31E+401 2.14E+01 B8.88E+01| 0.32606  1.53E-05  641E-05 1.17E-05 1.91E-05 803E-05] 18605 306E05 1.28E04]| 1.74E04 285604 1.20E-03
Zinc 1.30E402 264E+02 2.75€403| 9.31E05  1.89E:04  1.96E-03 1.17E-04 2.36E-04 246603 | 186E-04 377E04  393E03| 1.74E-03 352603  3.67E2
Cyanide 1.02E400 140E+00 1.40E+00| 7.28E-07  1.00E-06  1.00E-06 9.12-07 1.25E06 125606 | 146E08  2.00E-06  200E-06| 1.36E05 1.87E-05  1.87E-08
DOSE = CS * SIRBW DOSE'=CS * SIRBW DOSE = CS * SIRBW DOSE = CS * SIR'BW
CS = concentration in soil (mgkg) CS = concentration in soil {mg/kg) CS = concentration in soil (mg/kg) CS = concentration In soil (mgkg)
SIR = soil ingestion rale (5.00E-05 kg/day)| SIR = soil ingestion:rate {5.00E-05 kg/day) SIR = soil ingastion rate (1.00E-04 kg/day}l SR =soil ingestion rate (2.00E-04 kg/day|
BW = body weight (70 kg) BW = body weight (55.9 kg) BW = bady weight (70.kg) BW:= body waight (15 kg)




TABLE B-8. SOIL CONCENTRATIONS AND INHALATION DOSES FOR ALL RECEPTORS IN PRESENT AND FUTURE USE SCENARIOS

o1-4

SOIL CONCENTRATIONS WORKER TRESPASSER ADULT CHILD
AVERAGE 5% LMIT MAXIMUM | AVERAGE  G5%LIMIT __ MAXIMUM | AVERAGE 95%LIMIT  MAXIMUM | AVERAGE 85%LIMIT  MAXIMUM
AVERAGE 95% LIMIT MAXMUM|  DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE
CHEMICAL (mghg)  (mghg) (mgkg) |(mgkg/day) (mghg/day) (mgikg/day) |(mg/kg/day) (mpkgiday)  (mghg/day)  |(mgho/day) (mghkg/day) (mgkglday) J(mg/kg/day) (mgho/day) (mohkg/day)
ORGANICS
Acetone 100E-01 B6OE:01 BGOE+01| 035810 73707  737E7 0.76E-11 7.69E-08 769508 | 035610  737E07  737E07| 550E-00  440E06  4.40E-06
Aroclor 1254 419E01 328E+00 1B80E+«01| 359E09 281E08  1.54€07 3.75€-10 29308 161E08 | 350500 281E08  154E07| 215608  1.68E07  0.22607
Benzens 343E02 343E:01 343401 204E10  204E07  24E07 30711 307608 307608 | 204E-10 284607 204E07| 1.76E09  1.76E06  1.76E06
Bis(2-ethylhexyliphthalate 1.37E+02 3.00E+04 3.00E+04 | 1.98E-06 257604  257E-04 1.29E-07 268E-05 20805 | 1.18E06 25704 257E04 | 704606  1.54E03  1.54E03
Butyl benzy! phthalate 195641 450E400 140E«02| 167600 308E08  1.20E-06 1.756-10 4.11E08 125607 | 167E09  203E08  120E06| 090E08 235607  7.47E:08
Di-n-butyt phihalate 221E-01 665601 300E+01)| 189E09  570E08  257E-07 197E10 5.95E-10 268608 | 1.89E09  570E00  257F07| 1.13E08B  340E08  1.54E-06
Di-n-octyl phthalate 527601 4.0BE+«00 580E+«02] 4.52E:00 350E08  5.06E-06 472610 3.656-09 520607| 452600 350E08 506606 | 270E08  208E-07 30205
Ethylbenzene 127602 1.70E403 170E403| 100E-40  146E05  1.46E-05 113611 1.52%E-06 152606| 109E-10  146E05  146E05| 650E-10  BJOE-05  8.70E-05
Methylene chioride 157E01 3.10Ei02 9.10E+02| 1.34E:08 266506  266E-06 1.40E-10 2.77E-07 277607 | 134600 266606  266E06 | BOZE09  150E05  1.50E05
Methy! ethyl ketone 324E03 246E01 U50E+01| 278E11  211E08  B.14E7 .280E-12 220E-10 850E08 | 278E11  211E09  B.14E07| 166E-10  1.26E08  4:85E-06
Polycyciic aromatic hydrocarbons (PAHs) :
Benzo{a)anthracene 8J2E02 247E01 270E+01| B33E-10  186E0D  231E-07 8:70E-11 1.84E-10 242608 | B33E10 186609  231E07| 496E09  1.1E0B  13BE:06
= R i 350E:00 -1.86E-08 - 231E07 BEEAD 1:84E-10 242608 350E09 18GELD  231EW7| 20008 1.1ME08  1:38E06:
Benzo(a)pyrene BEEL2 153E01 230E400| 7.9E:10  131E09  1.97E08 7HEN 137E-10 206600 | 730E10  131E08  1907E08| 441E09  7.83E09  1.18E:07
124E00  131E09  1.07E-08 1.28E:10 1.37E-10 206609 | 124E08  131E00  197E08| 740E00  7.85E409  1.1BE:0T
Benzo{bjflucranthene/Benzofk)fiucranthens | 1.28E-01 281E-01 1.60E+00 | 1.10E08  241E-08  1.37€-08 1.15€-10 251E-10 14300 | 1.10E00  241E00 137608 | G650E09  144E08  B.19E0B
204E09 241E09  1.37E08 213610 251E-10 143800 | 204600 241E09 137E0B| 122608  144E08  B.19E0B
Benzo(g,hiilperylens BO1ED2 142601 160E+00| 6.86E-10  122E09  1.37E-08 7.16E-11 127E-10 14309 | G86E-10 122609 137608 | 4.0E09  727E-09  .B.1GE08
Chrysens 95802 210E-01 260E+00| B21E-10  1.80E08  223E-08 B57E-11 1.88E-10 233E00| B21E-10 1.80E09 223E08| 491E09  1.08E08  1.33E-07
161E:00  1.80E08  2.23E-08 1.88E:10 1.88E-10 23309 | 161E0D  1B0EG9 229608 | 063E09  107E08  1.33E07
Dibenzo(a,hjanthracens 437E-02 504E-02 95001 | 37410  492E10  B.14E-09 391E-11 459E-11 B50E-10] 874E-10 482610  B8.14E00| 224609 258609  4.86E-08
454E10 432610 B.14E00 4.74E-11 451E-11 B50E-10 | A454E-10 432610  B.14E09| 271E09  258E09  4.85E-0B
Fluoranthene 565602 234E-01 440E+00| 48410 201609  3.77E08 5.05E-11 208E-10 304E-08] 4B4E10  201E00  377E08| 28909  1.20E08 22507
Indeno{1,2.3,c.djpyrene 7.4E02 121ED1 370E01| G6.64E10  104E09  3.17E09 6.83E-11 1.08E:10 331E10| 664E-10  104E00 317609 | 996E09  6.20E-00  1.89E-08
9.30E-10  104E09  3.17E-09 9.70E:11 1.0BE-10 331E-10] 030E-10  1.04E09 3A7E09| 555E09 621E09  1.89E08
Phenanthrene 9.70E02 277E-01 700E+00| B81E-10 23708  6.00E-08 867E-H 2.46E-10 826E-09 | 631E-10 237E08  600E0B| 487E09 142608  3.58E07
Pyrene 10SE-01 23%E01 390E«00| O01E-10 205600  3.34E08 9.40E-11 2.14E-10 346609 | OOIE-0 205609 334E:08| 5.38E09 12208  200E-07
Tetrachioroethene : 333E03 372603 18B0E02| 285611  3.18E-11  1.54E-10 2.06E-12 33912 161E-11 | 28561  3.49E11  154E-10| 1.70B-10  180E-10  9.22E-10
Tolusne 301E03 1.03E02 S.70E«01| 258511  BB3E-N  317ED? 269E-12 8.21E-12 331E08 | 25811  B8BE-H  3A7E07| 154E90  527E10  1.89E06
Rylenes (tolal) | B36E02 740E403 740E«03 | 54SE10  GI4E0S  B.34E0S 5.60E-11 6.62E-06 662E06| 545610 G84E05  634E05 | 925608  379ED4  3.70E04
INORGANICS
Chromium (as Cr lf) 180E+01 332E+01 431E+02| 154607  2B4E07 370606 161E:08 207608 a66ED7 | 154E07  2BAEO7  3T0E06| 022607  1.70E08  221E05
Chromium {as Cr VI) 257E+00 4.74E+00 G.16E+01| 220E08  406E08  5.26E07 2.30E-09 42400 551E08| 220E0B  406E0B  528607| 132607  243E07  3.16E-06
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TABLE B-8. SOIL CONCENTRATIONS AND INHALATION DOSES FOR ALL RECEPTORS IN PRESENT AND FUTURE USE SCENARIOS

DOSE =CS*RD * IRBW

CS = concentration in soil {mg/kg)

RD = respirable dust (3.00E-08 kg/m3)
IR = inhalation rate {20 m3/day)

BW:= body weight (70 kg)

DOSE = CS *RD * IR'BW
CS = concentration in il (mg/kg)
RD = respirable dust (3.00E-08 kg/m3)

BW = body weight (55.9 kg)

IR = inhalation rate (20 m3/day * 2 hours/24 hours

DOSE =CS* RD * IR/BW

CS = concentration in soll (mgkg)

RD = respirable dust (3.00E-08 kg/m3)
IR = inhalation rate (20 m3/day)

BW = body weight (70 kg)

SOIL CONCENTRATIONS WORKER THESPASSER ADULY CHILD

AVERAGE 05% LIMIT  MAXIMUM | AVERAGE  65%LIMIT  MAXIMUM | AVERAGE 05%LIMIT  MAXIMUM | AVERAGE 95%LIMIT  MAXIMUM

AVERAGE 95% LIMIT MAXIMUM|  DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE

CHEMICAL (mokg) (mohg) (mphg) |(mokoiday) (mohg/day) (mohgidey) [imohgidey)  (mohgiday)  (mohkg/dey) |(mohgdey) (mokoiday) (mokgiday) |(mokgiday) (mohoiday) (mokg/day)

Copper 4TIE+01 B.85E+01 237E402| 40407  758E07  203E-06 42608 7.91E-08 212607| 404E07  7.58E07 203FE06( 241E06 4SELS  1.21E:05
Nickel 1316401 214E401 BOBE401| 112607  1.BIEQ7  7.20E-07 1.17€-08 101E08  BO03E:08| 112607 18307  7.70E07| 668E07  1.A0EO6  4.60E:06
Zinc 130E+402 264E402 275E403 | 112606  226E06  2.36E-05 1A7E07 236507 246E06 | 112606 226E08  236E05| GO7EP6  1.35E05  1.41E-04
Cyaride 1026400 140E+00 140E+00 | B874E-09  1.20E08  1.20E-08 912810 1.25609 125600 | 8.74E08  120E08  1.0E08 | 62208 TA7E0B  7.17E«08

DOSE =CS*RD * IR/BW )
CS:= concentration:in-soif (mg'kg)

RD = respirable dust (3.00E-08 kg/m3)
IR = inhalation rate (25.6 m3/day)

BW = body weight (15 ko)




TABLE B-9. SOIL CONCENTRATIONS AND DERMAL DOSES FOR ALL RECEPTORS IN PRESENT AND FUTURE USE SCENARIOS

c1-d

SOIL CONCENTRATIONS WORKER TRESPASSER ADULT CHILD
AVERAGE 95%LIMIT  MAXIMUM | AVERAGE 95%LIMIT  MAXIMUM | AVERAGE  95%LIMIT MAXIMUM | AVERAGE  85%LIMIT  MAXIMUM
AVERAGE 95% LIMIT MAXIMUM| DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE
CHEMICAL {mghg) (mgho) (mokg) }(mpko/day) (mghgiday) (mghgiday) |(mghgiday) (mghkg/dey) (mghkg/dey) |(mghgiday) (mgkg/dey) (mghg/day) |(mphgiday) (mghg/day) (mghkgiday)
ORGANICS

Acetone 1.00E-01 B6OE+01 B8:60E+01 | 3.53E-08 2.78E-03 278E-03 | 442606 9.48E-03 3.48E-03 3.53E-06 276E03  2.78E-03 2.06E-05 163602  1.63E-02
Aroclor 1254 4.19E-01 3.28E+00 1.80E+01 1.35E-06 1.06E-05 5.82E-05 1.70E-06 1.33E-05 7.26E-05 1.35E-06 1.06E-05 5.82E-05 7.02E-06 6.19E-05 3.40E-04
Benzene 343E02 343E+01 3.43E+01 1.11E-06 1.11E-03 1.11E-03 1.36E-06 1.36E-03 1.39E-03 1.11E-06 1.11E-03 1.11E-03 6.48E-06 6.48E-03 6.48E-03
Bis(2-ethylhexyljphthalate 1.37€402 3.00E+04 3.00E+04 4.44E-04 9.69E-02 9.69E-02 5.56E-04 1.21E-01 1.21E-0t 4.44E-04 0.69E-02  9.68E-02 2.60E-03 §.67E-01 5.67E-01
Butyl benzyl phthalate 185601 4.59E+00 1.40E+02 6:31E-07 1.48E-05 4.52E-04 7.90E-07 1.86E-05 §.67E-04 6.31E-07 148E-05  4.52E-04 3.60E-06 8.67E-05 265603
Di-n-butyt phthalate 221E01 6.65E-01 3.00E+01 7.13e-07 2.15E-08 9.68E-05 8.93E-07 2.69E-06 1.21E-04 7.13E-07 215E06  9.69E-05 4.17E-06 1.26E-05 567e-04
Di-n-octyl phthalate 527E01 4.08E+00 5.90E+02 1.70E-06 1.326-05 1.99E-03 2.13E-06 1.65E-05 2.39E-03 1.70E-06 1.92E05 1.91E-03 9:97E-06 THE-05 . 1.12E-02
Ethylbenzens 1.27E02 1.70E+03 1.70E+03 4.10E-07 5.48E02 5.49E-02 5.136-07 6,88E-02 6.68E-02 4.10E-07 540E:02  546E-02|  240E-06 3.21E-01 3.21E-09
Methylene chloride 1.57E01 3.10E402 3.10E+02 5.06E-06 1.00E-02 1.00E-02 6.34E-06 1.25E-02 1.25E-02 5.06E-06 1.00E:-02 100E:02| 296E-05 5.86E-02 5.86E-02
‘|Methyl eihyi ketone (32403 246E-01 B.50E+01 1.05E-07 1.85€-06 3.07E03 1.31E07 9.95E-06 3.84E-03 1,05E-07 7.05E-06  3.07E-03 6.13E-07 4 .65E-05 1.80E-02

Polycyclic aromatic hydrocarbons (PAHS) 1
Benzo(a)anthracene 9.726-02 217E-01 2.70E+01 1.26€-07 2:80E-07 340E05 ] 1.57E:07 3.51E07 4.3TE-05 1.26E-07 280E-07  348E:05|  7.35E07 164E08  2.04F:04
- 1 5.28E:07° 280E:07 3A48E-05] 6.61E-07 3:50E-07 437E05° 5.286-07 2.80E:07 ~3.49£505§'; 0.00E+00 0.00E+00  '0.00E+00°
Benzo(a)pyrene 862602 1.53E-01 2.30E+00 1.11E-07 1.98E:07 2.97E-06 1.40E-07 248E-07 372606 |  1.11E-07 188E:07 287E-06 |  6:526-07 1.16E-06 1.74E405
: 1.87E-07 1.88E:07 297E-06 2.34E07 2.48E-07 3.72E:06 187607 . 1.88E:07  297E-06 0.00E+00 000E«00  0.00E+00
Benzo(b)fluoranthene/Benzo(k)fluoranthene | 1.28E-01 2.81E-01 1.60E+00 1.66E-07 -3.69E-07 207E-06 2.08E-07 4 .55€-07 2.58E-06 1.66€-07 3.63E:07 207E06| 9.73E-07 2.12E-06 1.21E-05
3.07e-07 3.63E-07 20706 3.85€-07 454807 2.58E-06 3.07E-07 3.63E07 2.07E06 0.00E+00 0.00E+00  0.00E+00
Benzo(g,h;perylene B.O1E02 1.42E-01 1.60E+00 1.04E-07 1.84E-07 2.07E-06 1.30E:07 2.30E-07 258E.06 1.04€-07 1.84E:07 207E:06]  6.05E-07 1.07E-06 1.21E-05-
Chrysene 9.56E-02 2.10E-01 260E+00 1.24E-07 2.711E07 3.36E-06 1.56E-07 3.40E:07 4 21E-06 1.24E07 27E07  3.36E-06 7.24E-07 1.59E-06 1.97E-05
243E-07 2.MEQ7 3.36E-06 | -3.04E-07 3.30E-07 4.21E-06 2.43E-07 2.71E07  3.36E:06 0.00E+00 0.00E+00  0.00E+00
Dibanzo{a,h)anthracene 437E-02 5.04E-02 9.50E-01 5.64E-08 6.51E-08 1.23E-06 7.07E-08 8.16E-08 1.54E-06 5.64E-08 6.51E-08 1.23E-08 3.30E-07 3.81E-07 7.18E-:06
6.85E-08 6.51E-08 1.28E06 | 8.58E-08 8.16E-08 1.54E-06 6.85E-08 6.51E08  1.23E06 0.00E+00 0.00E+00  0.00E+00
Fluoranthene 5.656-02 2.34E:01 4.40E+00 7.30E-08 3.02E-07 5.69E-06 9.14E-08 3.76€:07 7.126-06 7.30E-08 3.026-07 5.69E-06 4.27E-07 1.77€-06 3.33E-05
Indeno(1,2,3,c,d)pyrene 1.74E02 1.21E-01 3.70E-01 1.00E-07 1.56E-07 4.76E-07 1.256:07 1.96E:07 5.99£.07 1.00E-07 1.56E-07  4.78E:07 5.85€-07 9.15E-07 2.80E-06
1.40E-07 1.57E-07 4.78E-07 1.76E-07 1.86E-07 5.99E-07 1.40E-07 1.57E07  4.78E-07 0.00E+00 0.00E+00  0.00E+00
Phenanthrene 9.70E-02 2.77E-01 7.00E+00 1.25€-07 3.586-07 9.05E-06 1.57E-07 4.48E07 1.13E-05 1.25E-07 358607  9.05E-06 7.33E-07 2.09E-06 5.20E-05
Pyrene 1.056-01 2.38E-01 3.90E+00 1.36E-07 3.08E07 5.04E-06 1.70E-07 3.87E-07 6.31E-08 1.36E-07 3.09E-07 5.04E-08 7.84E:07 1.B1E06°  295E-05
Tetrachloroethene 3.33E03 3.72E-03 1.80E-02 1.08E-07 1.20E-07 5.82607 1.35€-07 1.51E-07 7.28E-07 1.08E:07 1.20E07 §.82E-07 6.20E-07 7.03E-07 3.40E-06
Toluene 301E03 1.03E-02 3.70E+01 9.74E-08 3.33E-07 1.20E-03 1.226-07 417€-07 1.50E-03 9.74E-08 3.33E07 1.20E-03 5.60E-07 1.95E-06 6.99E-03
Xylenes (total) 6.36E-02 7.40E+03 7.40E+03 2.05E-06 2.38E-01 2.36E-01 2.57E06 2.99E-01 2.99E-01 2.05€-08 2.3%E01 2.3%E-01 1.20E-05 140E+00  1.40E+00

INORGANICS

Chromium (as Cr Il 1.80E+01 3.32E+01 4.31E+02| 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00  0.00E+00
Chromium (as Cr VI) 2.57E+00 4.74E+00 6.16E+01 | 0.00E+00 0.00E+00 0.00E+00 |  0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00  0.00E400 0.00E+00 0.00E+00  0.00E+00
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TABLE B-9. SOIL CONCENTRATIONS AND DERMAL DOSES FOR ALL RECEPTORS IN PRESENT AND FUTURE USE SCENARIOS

SOIL CONCENTRATIONS

DOSE = CS"SAAF*ABS/BW
€S = contentration in soil (mg/kg)
SA = surface area available for contact
(3120 cm2/day)
AF = adherence factor {1.45E-06 kg/cm2)
ABS = absorption factor (PAHS - 2%,
-samivolatiles - §%,
volatite organics-and.cyanide -:50%,
all other inerganics - 0%)

DOSE = CS*SA*AF*ABS/BW
CS = cancentration in soil (mgkg)
SA = surface area available for contact
(3120 cm2/day)
AF-= adherence factor (1.45E-06 kg/cm?2)
ABS = absorption factor (PAHs - 2%,
samivolatiles - 5%,
volatile oganics and cyanide - 50%,
all gther inorganics - 0%)

DOSE = G5°SA'AF*ABS/BW
CS = concentration in soil {(mg/kg)
SA = surface area available for contact
(3120 cm2/day)
AF =adherence factor (1.45E-08 kg/cm2)
ABS = absorption factor (PAHs.- 2%,
semivolatiles - 5%,
volatile organics and cyanide - 50%,
all other inorganics - 0%)

WORKER TRESPASSER ADULT CHILD

AVERAGE  95%LIMIT  MAXIMUM | AVERAGE  95%LIMIT  MAXIMUM | AVERAGE  95%LIMIT MAXIMUM | AVERAGE  95%LIMIT  MAXIMUM

AVERAGE 95% LIMIT MAXIMUM| DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE DOSE

CHEMICAL (mgkg) (mokg) (mgho) |(mphgiday) (mphgiday) (mohgday) |(mpko/day) (mokg/dey) (mgkg/day) |(mphgiday) (mgkg/day) (mghg/day) |(mghgiday) (mghgiday) (mghg/day)

Copper 4.71E+01 8.85E+01 237E+02 | 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 |  0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00  0.00E+00
Nickel 1.31E401 2.14E+01 B8.98E+01| 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 |  0.00E+00 0.00E+00  0.00E+00 0:00E+00 0.00E+00 - 0.00E+00
Zing 1.30E402 264E+02 2.75E403 | 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 |  0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00  0.00E+00
Cyanide 1.026400 140E+00 140E+00]| 3.28E-05 452605 452605 | 4.12E-06 5.67E-05 5.67E-05 3.20E-05 452605 452605 1.83E-04 265E-04  2.65E-04

DOSE = CS"SA*AF*ABS/BW
CS = concentration in soil (mgkg)
SA = surface area avaflable for contact
(3910 cm2/day)
AF = adherence factor {1.45€-06 kg/cm2)
ABS = absorption factor (PAHs - 2%,
semivolatiles - 5%,
volatile organics and cyanide - 50%,
all other inorganics - 0%)

[

 BW = body welght (70 kg)

BW = body weight (55.9 ko)

BW = body weight 70 kg)

| 8W- body weight (15 kg)




TABLE B-10. STREAM SEDIMENT CONCENTRATIONS AND- INGEST! ION DOSES FOR ALL RECEPTORS IN PRESENT AND FUTURE USE SCENARIOS - WADER/SWIMMER

?1-4

SEDIMENT CONCENTRATIONS DOSE
AVERAGE UPPER 95 AVERAGE UPPER 95
CHEMICAL (mghkg) (mghkg) (mg/kg/day) (mg/kg/day)
ORGANICS
Bis{2-ethylhexyl)phthalate 6.27E+00 7.60E+01 6.27E-06 7.60E-05
Butyl benzyl phthalate 553E-01 9.20E-01 5.53E-07 9.20E-07
Di-n-butyl phthalate 3.30E-D1 2.30E+00 3.30E-07 2.30E-06
Di-n-octyl phthalate 6.85E-01 2.10E+00 6.85E-07 2.10E-06
Methylene chloride 5.00E-02 580E-02 5.00E-08 5.00E-08
Methy! ethyl ketone 1.78E-02 5.30E02 1.78E-08 5.30E-08
Naphthalene 251E:01 6.90E-01 251E-07 6.80E-07
Polyaromatic hydrocarbons {PAHS)
Acenaphthene 3.28E-01 7.20E-01 3.28E-07 7.20E-07
Acenaphthylene 3.63E-01 4.90E-01 3.63E-07 4.90E-07
Anthracene 5.28E-01 2.60E+00 5.28E-07 2.60E-06
Benzo (a) anthracene 9.00E-01 6.40E+00 9.09E-07 6.40E-06
9.09E:01 6.40E+00 9.09E-07 6.40E-06
Benzo{ajpyrene 8.16E-01 5.00E+00 8.16E-07 5.00E-06 i}
8.16E-01 5.00E+00 8.16E:07 5:00E-06 :
Benzo(b)fiuoranthene/Benzo(k)fluoranthene 1.21E+00 8.20E+00 1.21E-06 8.20E-06
1.21E+00 8.20E+00 1.21E-08 8.20E-06
Benzo(g h,i)perylene 6.76E:01 3.30E+00 6.76E-07 3.30E-06
Chrysene . 9.95E-01 6.50E+00 9.95E-07 6.50E-06 |
9.95E-01 6.50E+00 9.95E:07 6:50E-06
Dibenzo{a,h)antfiracene 3.38E-01 1.40E+00 3.38E-07 1.40E-06
3.38E-01 1.40E+00 " 3.38E07 1.40E-06 |
Fluoranthene 1.35E+00 1.40E+01 1.35E-08 1.40E-05
Fluorene 4.65E-01 9.78E-01 4.65E-07 . 9.T8E07
Indeno(1,2,3,c,d)pyrene 5.42E-01 250E+00 5.42E-:07 2.50€-06
5.42E-01 2.50E+00 5.42E-07 2.50E-06
2:Methyinaphthalene 2.00E-01 2.00E-01 2.00E-07 2.00E-07
Phenanthrene 1.17E+00 1.00E+01 1.17€-06 1.00E-05
Pyrene 1.30E+00 1.30E+01 ] 1.30E-08 1.30E-05
Tetrachloroethene 3.56E-03 8.75E-03 3.56E-00 8.75E-09
Toluene 3.00E-03 3.00E-03 3.00E-09 3.00E-00
Xylenes (total) 3.00E-03 3.00E-03 3.00E-09 3.00E-09




TABLE B-10. STREAM SEDIMENT CONCENTRATIONS AND INGESTION DOSES FOR ALL RECEPTORS IN PRESENT AND FUTURE USE SCENARIOS - WADER/SWIMMER

SEDIMENT CONCENTRATIONS DOSE
AVERAGE UPPER 05 AVERAGE UPPER 95
CHEMICAL (mghg)  (mgkg) (mg/kg/day) (mg/kg/day)
INORGANICS
Aluminum 291E+00 2.46E+03 2.91E-06 2.46E-03
Antimony - 8.37E+00 4.30E+02 8.97E-06 4.30E-04
Arsenic 7.91E+00 1.19E+01 7.91E-06 1.19E-05
Barium 1.01E+00 1.04E+02 1.01E-06 1.04E-04
Cadmium 2.70E-01 5.00E+00 2.70E-07 5.00E-06
Calcium 2.38E+01 2.17E+03 2.38E-05 2.17E-03
Chromium (as Cr ) 2.77E+01 3.33E+01 2.77E-05 3.33E-05
Chromium (as Cr VI) 3.96E400 4.76E+00 ‘ 3.96E-06 4.76E-06
Cobalt 1.49E:01 5.27E+00 1.49E-07 5.27E-06
Coppar B8.69E+01 3.92E+02 ‘ 8.69E-05 3.92E-04°
fron |.3.50E+00 1.71E+04 ¥ 350E06 _ 1.71E02"
tead '1.80E+02 655E4+02 | 1:80E04~ - ~ 655604 ||
Magnesium '200E+01 1.47E+03 ' 2.09E-05 1.47E-03 |
t Manganese 2.66E-01 3.35€+02 2.66E-07 3.356-04 |
= Mercury 3.50E-01 2.50E+00 3.50E-07 2.50E-06
Nickel 1.73E401 1.89E+01 1.73E-05 1.89E-05
JPotassium ) : 1.20E+01 2.75E402 1.20E-05. 2.75E-04 -
Sodium 9.56E+00 1.40E+02 9.56E-06 1.40E-04
vanadium 420E-01 1.26E+02 4.29E-07 1.26E-04
Zine 2.58E402 547E+02 2.58E-04 5.47E-04
Dose = CSS * IRBW
CSS = stream sediment concentration (mg/kg)
IR = Ingestion Rale (2.50E-05 kg/day)
BW = Body Welgh (25 kg)




TABLE B-11. STREAM SEDIMENT CONCENTRATIONS AND DERMAL DOSES FOR ALL RECEPTORS IN PRESENT AND FUTURE USE SCENARIOS - WADER/SWIMMER

SEDIMENT CONCENTRATIONS DOSE
AVERAGE UPPER 95 AVERAGE UPPER 95
CHEMICAL (mg/kg) {mg/kg) (mg/kg/day) (mg/kg/day)
ORGANICS

Bis(2-ethylhexyl)phthalate 6:27€+00 7.60E+01 2.06E-05 2.50E-04
Butyl-benzyt phthalate §53E-01 9.20E-01 1.82E-06 3.02E-06
Di-n-butyl phthatate 3.30E-01 2.30E+00 1.08E-06 7.56E-06
Di-n-octyl phthalate 6.85E-01 2.10E+00 2.25E-06 6.90E-06
Methylene chioride 590E-02 590E-02 1.94E-07 1.84E-07
Methy! ethyl ketone 1.78E-02 5.30E-02 5.86E-08 1.74E-07
Naphthalene 251E-01 6.90E-01 8.25E-07 2.27€-06

Polyaromatic hydrocarbons (PAHSs)
Acertaphthene ) 3.28E-01 7.20E-01 4.32E-07 9.46E-07
Acenaphthylene , 3.63E-01 4.80FE-01 4.78E-07 6.44E-07
. Anthracene o 5.28E-01 260E+00 . 6.84E-07 3.42E-06
'“ti'-‘- ‘Benzo (a) anthracene o 9.00E-01 6.40E+00 1.19E-06 8.41E-06
— 8.09E-01 6.40E+00 1.19E-06 8.41E-06
o Benzo{a)pyrene 8.16E-01 5.00E+00 1.07E-06 6.57E-06
8.16E-01 5.00E+00 1.07E-08 6.57E-06
| Benzo(b)liuoranthene/Benzofk)flucranthene 1.21E+00 8.20E+00 1.569E-06 1.08E-05
- 1 o 1.21E+00° 8:20E+00 1.59E06 1.08E-05
Benzo{g,h;i)perylene 6.76E-01 3.30E+00 8.88E-07 4,34E-06
Chrysene 9.95E-01 6.50E+00 1.31E-08 8.54E-06
9.95E-01 6.50E+00 1.31E-08 8.54E-06
Dibenzo{a;h)anthracene 3.38E-01 1.40E+00 4.44E-07 1.84E-06
] 3.38E-01 140E+00 4 44E-07 1.84E-06
Fluoranthene 1.35E+00 1.40E+01 1.78E-068 1.84E-05
Fluorene 465E-01 9.78E-01 6.11E-07 1.28E-06
Indeno(1,2,3,c.d)pyrene 542E:01 250E+00 7.12€-07 3.28E-06
542E-01 250E+00 7.12E-07 3.28E-06
2-Methyinaphthalene 2.00E-01 2.00E-O1 2.:83E-07 2.63E-07
Phenanthrene 1.17E400 1.00E+01 1.63E-06 1.31E-05
Pyrene 1.30E+00 1.30E.+01 1.71E-08 1.71E-05
Tetrachloroethene ‘ 3.56E:03 8.75E-03 1.17E-07 2.87E-07
Toluene 3.00E-03 3.00E-03 9.85E-08 9.85E-08
Xylenes (total) ] 3.00E-03 3.00E-03 9.85E-08 9.85€-08
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TABLE B-11. STREAM SEDIMENT CONCENTRATIONS AND DERMAL DOSES FOR ALL RECEPTORS IN PRESENT AND FUTURE USE SCENARIOS - WADER/SWIMMER

SEDIMENT CONCENTRATIONS DOSE
AVERAGE UPPER.95 AVERAGE UPPER 95
CHEMICAL (mg/kg) (mg/ka) (mg/kg/day) (mg/kg/day)
INORGANICS
Aluminum 291E+00 246E+03 0.00E+00 0.00E+00
Antimony 8.37E+00 4.30E+02 0.00E+00 0.00E+00
Arsenic 7H81E+00 1.19E+01 0.00E+00 0.00E+00
Barium 1.01E+00 1.04E+02 0.00E+00 0.00E+00
Cadmium 2.70E-01 5.00E+00 0.00E+00 0.00E+00
Calcium 2.38E+01 2.17E+03 0.00E+00 0.00E+00
Chromium (as Cr Hl) 2.77€+01 3.33E+01 0.00E+00 0.00E+00
Chromium (as Cr Vi) 3.96E+00 4.76E+00 0.00E+00 0.00E+00 |
Cobalt 1.49€-01 527E+00 0.00E+00 0.00E+00
|copper 8.69E+01 3.92E+02 0.00E+00 0.00E+00
w {iron A 3.50E+00 1.71E+04 , 0.00E+00 0.00E+00 |
— | Lead : 1= = 1.80E%02 -~ 6.55E+02 - 0.00E+00° . ‘0.00E400 |
~ {Magnesium 200E+01 1.47E403 0.00E+00 0:00E+00 |
Manganese 2.66E-01 3.35E+02 0.00E+00 0:00E+00 |
Mercury 3.50E-01 2.50E+00 0.00E+00 0.00E+00
Nickel 1.73E+01 1.89E.:01 0.00E+00 0.00E+00
Potassium. - i 1.20E4+01 2.75E+02 : 0.00E+00- 0.00E+00
Sodium 9.56E+00 1.40E+02 0.00E+00 0.00E+00
Vanadium ] 4.20E-01 1.26E4+02 0.00E+00 0.00E+00
Zinc 2.58E+02 5.47E.i02 0.00E+00 0.00E+00
DOSE = CSS"SA*AF*ABS/BW
CSS = stream sedimerit concentration (mg/kg)
SA = surface area available for contact
{1132.7 cm2/day)
AF = adherence factor (1.45E-08 kg/cm?2)
ABS = absorbance factor (PAHS - 2%,
semivolatile organics - 5%,
volatile organics and cyanide - 50%,
other inorganics - 0%)
BW = body weight (25 kg)




TABLE B-12. SURFACE WATER CONCENTRATIONS AND INGESTION DOSES FOR ALL RECEPTORS IN PRESENT AND FUTURE USE SCENARIOS - WADER/SWIMMER

SURFACE WATER CONCENTRATIONS INGESTION DOSE
AVERAGE  UPPER 95 AVERAGE UPPER 95
CHEMICAL (mgl) {mgl) (mg/kg/day) (mgfkg/day)
INORGANICS
Arsenic _ 242E-083  2.45E:03 4.83E-06 4.90E-06
Barium 483E-02  1.00E-01 9.67E-05 2,00E-04
Calcium 475E+00  1.71E+01 : 9.49E-03 3.42E-02
Chromium (as Cr Ill) 3.64E-03  7.00E-03 7:28E-06 1.40E-05
Chromium (as Cr IV) 520E-04  1.00E-03 1.04E-06 2,00E-06
Iron 9,16E-02  3.07E-01 1.83E-04 6.14E-04
JMagnesium - 3.52E+00- 6.98E+00 7.04E-03 1.40E-02 |
|Manganese 136E-02  4.49E-02 2.72E-05 8.98E-05
Selenium 2.20E-03  2.50E-03 4.40E-06 . 5.00E-06
{Sodium T447E400°  1.43E401 8:94E-03 - 2:86E-02 -
. |vanadium 17602 250E-02 3.52E-05 500E-05 |
0 :
[« )
|Dose=CSW*CR*ET/BW
CSW = surface water concentration (mg/L)
CR = contact rate (0.05 L/hour)
ET = exposure time (1 hout/event,
1 event/day)
BW = body weight (25 kg)



TABLE B-13. SURFACE WATER CONCENTRATIONS AND DERMAL CONTACT DOSES FOR ALL RECEPTORS IN PRESENT AND FUTURE USE SCENARIOS - WADER/SWIMMER

SURFACE WATER CONCENTRATIONS DERMAL DOSE
AVERAGE  UPPER 95 AVERAGE UPPER 95
CHEMICAL (mgh) (mgh) {mg/kg/day) (mg/kg/day)
INORGANICS
Arsenic 242E-03  2.45E-03 7.15E-07 7.25€-07
Barium 4B83E-02  1.00E-01 1.43E-05 296E-05
Calcium 4.75E400  1.71E+O1 v 1.40E-03 5.06E-03
Chromium (as Cr I} 364E-03  7.00E-03 1.08E-06 2.07€-06
Chromium (as Cr IV) 520E-04  1.00E-03 1.54E-07 296E-07
Iron 9,16E-02  3.07E-01 2.71E-05 9.09E-05
Magnesium 3.52E+00  6.98E+00 1.04E-03 207E-03 |
Manganese 1.36E-02  4.48E-02 4.03E-06 1.33E-05
Selenium 220E-03  2.50E-03 6.51E-07 T40E-07 |
s |Sodium _ | 447E400  1.43E401 132603 - C 42E03|
.l_ |Vanadium 1.76E-02  2.50E-02 ] §:21E-06 7.40E-06
O f
Dose.='CSW *SA * PC *ET * CFBW
CSW = surface water concentration (mg/L)
SA = surface area available for contact (9250 cm2)
PC = dermal permeability constant (8.00E-04 cmvhour)
ET = exposure time (1 hour/day)
CF =volumstric conversion factor (1 L/1000 cmi3)
BW = body weight (25 kg)




TABLE B-14. SURFACE WATER CONCENTRATIONS AND FISH INGESTION DOSES FOR ALL RECEPTORS IN PRESENT AND FUTURE USE SCENARIOS - ADULT AND CHILD

SURFACE WATER CONCENTRATION | CHILD ADULT
AVERAGE UPPERS5 AVERAGE UPPERG5
AVERAGE UPPERS5 BCF - DOSE DOSE DOSE DOSE
CHEMICAL (mgl) (mgA) {Likg) {mg/kg day) (mg/kg day) (mg/kg day) (mg/kg day)
INORGANICS
Arsenic 2.42E-03 245E-03 ] 350 1.52E-03 1.54E-03 6.52E-04 6.61E-04
Barium 4.83E-02 1.00E-01 | NA NA - NA NA NA
Calcium 4,75E400 1.71E4+01 NA NA NA NA NA
Chromium (as-Cr Ill) 3.64E-03 700E-03| 127 8.32E-04 1.60E-03 3.57E-04 6.86E-04
Chromium (as Cr V) 5.20E-04 100E-03 | 154 | 1.44E-04 2.77E-04 6.168E-05 1.19E-04
lron 9.16E-02 3.07€-01 NA NA NA NA NA
Magnesium 3.52E+00 6.98E400 | NA NA NA NA NA
w Manganese 1.36E-02 449E-02 | NA |- NA - - NA - . NA. “NA
» Selenium 2.20E-03 2,50E-03| 16 6.33E-05° 7.20E-05 2.71E-05 3.08E-05
) Sodium 4.47E+00 1.43E+01 | NA NA NA NA NA
Vanadium 1,76E-02 250E-02| NA NA NA NA NA
Dose = CSW*BCF*IRBW/CF Dose = CSW*BCFIRIBW/CF
(CSW = concentration in surface water {mg/L) |CSW = concentration in surface water (mg/L)
BCF = bloconcentration factor BCF = bioconcentration factor
IR = ingestion rate (27 g/day) {R = Ingestion rate (54 g/day)
BW = body weight (15 kg) BW = body weight (70 kg)
CF = conversion factor (1000 g/kg) CF = conversion factor (1000 g/kg)
NA = not applicable NA = not-applicable
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APPENDIX C
DERIVATION OF SELECTED ORAL REFERENCE DOSES

C.1 CHRONIC REFERENCE DOSES -
C.1.1 Derivation from Toxicity-Based Values/Standards

A chronic oral RfD for 1,2-dichloroethane was derived from an adjusted acceptable daily
intake (AADI) of 0.260 mg/L (EPA, 1984). Although there is a more currently developed
MCL for 1,2-dichloroethane, the MCL is based on carcinogenic effects (EPA, 1987) and,
therefore, is not suitable for the derivation of an RfD. The AADI was calculated by EPA
from an inhalation no-observed-adverse-effect level (NOAEL) for which the toxic endpoints
included growth rate, organ function, blood chemistry, behavior, mortality, and general
appearance (EPA, 1984). A chronic oral RfD of 7.40E-03 mg/kg/day was derived for 1,2-
dichloroethane from the AAD]I, by assuming the consilmption of 2 liters of water/day and
a body weight of 70 kg (EPA, 1989).

C.1.2 Derivation from Toxicity Data

Chronic oral RfDs were derived for benzene and aluminum according to U.S. EPA
guidelines (EPA, 1989). The RfD for benzene was based on a NOAEL of 1 mg/kg/day
from a 26-week study in rafs, in which leucopenia and erythrocytopenia were the toxic
endpoints (Wolf et al., 1956). Applying uncertainty factors of 10 each for extrapolating from
a subchronic to a chronic exposure, for extrapolating from animals to humans, and for

human variation, a chronic RfD of 1.00E-03 mg/kg/day was derived.

A chronic oral RfD of 1.93E-02 mg/kg/day was calculated for aluminum. The RfD was
derived from data from a multigenerational (180-390 day) study in mice in which aluminum
(as aluminum chloride) was administered in the drinking water (Ondreicka et al., 1966). At
a dose of 19.3 mg/kg/day, marked growth retardation was observed in the second and

ul
subsequent litters from the second generation and in all letters from the third generation.
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Using 19.3 mg/kg/day as a LOAEL, uncertainty factors of 10 each were applied for
extrapolating from a LOAEL to a NOAEL, for extrapolating from animals to humans, and

for human variation.

C.1.3 Derivation from Oral Lethality Data

In the absence of chronic toxicity data and toxicity-based values/standards, chronic oral
RfDs were derived for several of the organic contaminants based on acute oral toxicity data
for these chemicals or their isomers. Either the lowest reported lethal oral dose (LD, ) or
the lowest reported oral dose that is lethal to 50 percent of the test animals (LDs,) was
used. The chronic RfD was arrived at by applying an uhcertainty factor of 100,000 to the
LD, or LD, in accordance with the appr(j)‘éch developed by Layton et al. (1987). The

chronic oral RfDs that were derived using this method are presented in Table B-1.

C.1.4 Derivation from Nutritional Information

A number of the chemicals of concern are essential dietary elements. In the absence of
sufficient toxicity data from which to derive oral RfDs for these chemicals, RfDs were
derived from information regarding recommended or normal dietary intakes (i.e., dosages
which are considered to be safe). Dietary requirements and intakes, expressed in mg/day,

were converted to RfDs by dividing by a body weight of 70 kg.

C-2
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Table C-1
Chronic Oral Reference Doses (RfDs) Derived From
Lethal Toxicity Data

LDs, or LD, 5 (a) Test Chronic Oral RfD
Chemical (mg/kg) Species (mg/kg/day)
1-Ethyl-3-methylbenzene : LD, 5,000 (b) rat 5.00E-02
1,2-Diethylbenzene LD,, 5,000 rat 5.00E-02
n-Butylbenzene ' LD;, 5,000 rat 5.00E-02
. - 1,2,3,4-Tetramethylbenzene - - LD-m - 6,408 - rat - - 6.40E-02 -
1,2,3/1,2,4-Trimethylbenzene LD, 5,000 (c) rat SA.OOE'-OZ

(a) Reference: RTECS, 1990
(b) Value is for 1-ethyl-2-methylbenzene and 1-ethyl-4-methylbenzene
(c) Value is for 1,2,3-trimethylbenzene
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- Chronic oral RfDs of 1.14E+00 mg/kg/day for calcium, 2.57E-01 mg/kg/day for iron, and

5.70E+00 mg/kg/day for manganese were based on maximum recommended dietary
allowances of 800 mg/day, 18 mg/day, and 400 mg/day, respectively. Chronic oral RfDs of
8.00E+01 mg/kg/day for potassium and 4.70E-01 mg/kg/day for sodium were calculated
from respective estimated adequate and safe daily intakes of 5,600 mg/day and 3,300
mg/day (NAS, 1980). For cobalt, a chronic oral RfD of 2.30E-03 mg/kg/day was derived
from a reported normal maximum daily intake of 0.160 mg/day. This level is known to be
without adverse effects (Osol, 1980).

C.1.5 Other Derivations

Neither short-term toxicity data, chronic oral toxicity data, nor toxicity-based
values/standards could be found for 1,3,5-triﬁiethylben'zene or n-decane. Options for values
that could be used as the chronic oral RfD for 1,3,5-trimethylbenzene included the chronic
oral RfD that was derived for 1,2,3/1,2,4-trimethylbenzene (5.00E-02 mg/kg/day), or the
inhalation RfD that was derived for 1,3,5-trii;1ethylbenzene from its TLV-TWA (1.26E-01
mg/kg/day) (see Subsection 4.3.2). The more conservative of the values, 5.00E-02
mg/kg/day was selected to be used as the cﬂronic oral RfD for 1,3,5-trimethylbenzene.

There were no EPA-derived RfDs for compounds that are closely chemically related to n-
decane (i.e., nonane, octane‘). Occupational exposure limits were also unavailable for n-
decane. The chronic oral RfD for n-decane was developed by using the chronic inhalation
RfD that was derived for n-nonane from its ACGIH-TWA (see Subsection 4.3.2). Applying
a modifying factor of 5 to the TWA of 1.07E+00 mg/kg/day to account for possible
differences in toxicity between the two chemicals, a chronic oral RfD of 2.10E-01 mg/kg/day
was calculated.

C4
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C2 SUBCHRONIC REFERENCE DOSES

A subchronic RfD was derived for only one chemical, benzene. The RfD was based on a
NOAEL of 1 mg/kg/day from a 26-day feeding study in rats in which leukocytopenia and
erythrocytopenia were the toxic endpoints (Wolf et al., 1956). Applying uncertainty factors
of 10 each for extrapolating from animals to humans and for human variation, a subchronic
RID of 1.00E-02 mg/kg/day was calculated.
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APPENDIX D
HOT SPOT ANALYSIS

This "hot spot"” analysis has been completed as per NJDEP guidance for use as a tool to

direct and prioritize remediation at the L.E. Carpenter site.

Included in this analysis are locations from groundwater and soils (both test pit and hand
auger) sampling. Stream sediments and surface water data were not considered for the
analysis because of limitations in sample sizes and the inability to isolate specific areas for

characterization.

The "hot spot” analysis involved the determination of the presence of areas on the site where
contaminants of concern (see Table 2-9 of the main text) were elevated above the site

average concentration.

The flag of an elevated concentration is placed upon any chemical that, in a particular

media specific delineated site area, is greater than 10 times the overall site average.

The data suggest that no "hot spots” appear in the groundwater media. There is limited
evidence for soil "hot spots” as previously defined Elevatlons in two phthalate esters and

one PAH in areas of the sue are as follows:

Benzo(a)anthracene - 16.9x overall site average in soil taken from the

Building 13 loading dock area.

Di-n-butyl phthalate - 28.6x overall site average in soil around the
discharge of floor drain site outside Building 13.

Di-n-octyl phthalate - 11.9x overall site average in soil around the

pollution control tanks east of Building 14.
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~ Since only three compounds were found at elevated levels, all at different places on-site it

is considered that these data points more arguably represent data outliers rather than true

hot spots. Therefore it was not deemed necessary to carry the "hot spot" data through a

baseline risk assessment. The overall site maximum presented in the baseline risk

assessment portrays the "worst-case" situation.

The three areas with an elevated contaminant concentration were presented here for
remedial considerations, to be used at a later date. The following tabular information
represents the hot spot analysis.
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TABLE D-1. AVERAGE AIR CONCENTRATIONS - OVERALL SITE AND INDIVIDUAL SAMPLES

- ~ ’—\-‘ - ;;-A i i ’A-_ ) "‘ :i ” “i .:-7 ) - 7‘- v - - - - ‘-

| SAMPLE2

CHEMICAL

ORGANICS
Acetone 1.55€-01

INCRGANICS
Cadmium 300E04 |
Lead 300604 |
Zinc 638600

18-Nov-90 LE. CARPENTER




TABLE D-2 AVERAGE SHALLOW GROUNDWATER CONCENTRATIONS - OVERALL SITE AND INDIVIDUAL WELLS

WS | WWa T WWE | WWe | WwWT T Wwe | WWe | WWi0 | WWis| WWis| WWile| WWiks| WWiG] WWil] Wik
AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE [ AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE
o) | tmo) | omol) | (mol) | (o) | emot) | (mol) | tmoA) | (moA) | tmon) | (o) | (mol) | ¢mo) | OmoA) | (MM

1.90E401 | 275602 | 9.00E-02 | 6.20E401 | 4.10E400 | 8.20E-01 | 460802 | 9.40E+01 | 281E400 | 5.006-03 | 3.08€-01 | 5.008.03 | 5.008-03 | 5.008-09 | 5.508.08
205801 | 5.005.09 | 2.38202 | 1.606.01 | 5.006-03 | 125602 | 6.006.09 | 3.506:01 | 5.006-09 | 5.006-03 | 8.506.03 | 5.00:03 | 5.00E03 | 5.006.09 | 550603
0.00E+00 | 250809 | 2.50609 | 0.00E+00 | 250801 | 250E-03 | 250E-03 | 0.00E«00 | 5.008.02 | 2.208.02 | 2.506:03 | 2.508.08 | 2.60€.08 | 250809 | 250809
410203 | 25009 | 250503 | 4.60E-03 | 460803 | 260603 | 250809 | 4.602.03 | 4.108-03 | 4.108-03 | 2.508-03 | 2.508-03 | 250203 | 2.508.03 | 250803
0.002400 | 2.50€-08 | 2.50-03 | 0.00€400 | 0.008+00 | 2508-03 | 2.508.03 | 0.00E+00 | 250802 | 1.10802 | 2.508.09 | 2.608-09 | 250803 | 250803 | 250809
2.108.02 | 5.002-03 | 236802 | 1.006-01 | 200602 | 1.256-02 | 5.006-03 | 1.30802 | 5.008-03 | 5.00E-03 | 5.502.03 | 8.008-09 | 500203 | 5.008-03 | 5.50€09
1.80E.02 | 9.90E-03 | 2.266-02 | 1.50601 | 4.108-08 | 1.14E-02 | 2.60E-09 | 8.608-02 | 1.748-02 | 3.90E-03 | 4.40€-03 | 8.906.08 | 9.00203 | 2.908-09 | 440808
1,106-01 | 5.00E-03 | 2.386-02 | 5.005-03 | 500603 | 1.256:02 | 500603 | 120602 | 1.02E01 | 5.006-03 | 5.50:08 | 500608 | 5.00-03 | 5.00€-08 | 55003
535601 | 9.906-03 | 226602 | 1.206:01 | 8.20602 | 1.14E-02 | 2.60€-09 | 8.90E-02 | 3.30E-02 | 9.90E-03 | 4.40E-03 | S.90E03 | 9.00E-03 | 3.90E-03 | 440603
BASE+00 | 2.10E-03 | 2.10E-03 | 1.60E+01 | 3.30E00 | 1,70E:02 | 2.50E-03 | 2606401 | 340501 | 210603 | 210603 | 210603 | 210608 | 210508 | 210E08
2.706-01 | 9.65E03 | 224E02 | 420601 | 1.10E-01 | 1.50E-02 | 2.306-03 | 1.80E01 | 1.02E-02 | 3.65503 | 4.156:03 | 9.656:08 | 3.65E03 | 2.656.08 | 4.15c08
505E:02 | 500203 | 1.10602 | 1.00E:01 | 4.80602 | 1.40E-02 | 5.00E-03 | 8.00E-02 | 5.00E-03 | 5.006-03 | 5.50E03 | 5.006-08 | 500608 | 500€.08 | 550609
| 9.70601 | 1.268:02 | 7.50E-03 | 3.80E01 | 9.80E-01 | 7.00E02 | 0.00E+00 | 0.00E+00 | 1.95€-01 | 260603 | 7.50€-03.| 2.50€.09 | 2.50€.09.| 260E09 | 250603 |.
|| 245608 | 245603 | 245609 |2.706:03-| 270608 | 2456:03 | 2.70E:03 | 270503 | 285600 | 245E03-] 245603 | 245€:09 | 245€:03 | 245603 | 245£03 |
| 240E:02 | 5.006:03 | 5.006-03 | 5.006E03 | 6.80E03 | 1.25€02 | 5.00E-03 | 270502 | 5.00E03 | 5.00E.09 | 5.505:03 | 5.006:08 | 5:006:03 | 500603 | 5.506:08
260400 | 5.00E.09 | 2.36€.02 | 3.10E+00 | 4.70E-02 | 1.80E-02 | 5.00603 | 240E+00 | 5.056-03 | 5:005-03 | 550603 | 5.006:03 | 5.006-03 | 5.00E03 | 5.506:03
7.05€:01 | 5.00E:08 | 238602 | 52001 | 830602 | 1.256:02 | 5.006-03 | 5.00E-03 | 5.006-08 | 5.006-03 | 5.506-03 | 5.008-09 | 5.006-03 | 5.00e-03 | 650603 |
5.00E:03 | 5,00E-03 | 2.38E-02 | 6.80E-02 | 5.006-03 | 1.256.02 | 5.00E03 | 1.20€:01 | 5.006-08 | 5.00E-0 | 5.506:03 | 5.00€-09 | 5.00€-08 | 500609 | 5.50€08 |
385603 | 2.506.03 | 250503 | 420608 | 4.206.03 | 2.508-03--2.506:03 | 420803 | 3.856:03 | 3.85€03 | 2:50E:03 | 250203 | 2.50e-03 | 250808 | 250202
720503 | 4.70E-03 | 2.34E02 | 440E-03 | 440603 | 1.226-02 | 4.40E-03 | 4.40E-03 | 1.17E-01 | 4.70E-03 | 520803 | 4.70803 | 4.70E:03 | 4.706:09 | 520609
§.55E02 | 1.806-03 | 1.80E03 | 1.10E01 | 1.10E-01 | 1.80E-03 | 2.506:03 | 1.10E-01 | 6.65€-02 | 1.80E-03 | 1.80E-03 | 1.80E-03 | 1.80€-03 | 1.80€.03 | 1.80E-03
3.056-03 | 2.505-03 | 2.50E03 | 9.50€-03 | 3.50E-03 | 2.506-09 | 2.50E-03 | 5.50E-03 | 3.05€-03 | S.056.08 | 250208 | 250803 | 250608 | 250609 | 250E00
4A0E03 | 2.50E:09 | 2.50E-09 | 44003 | 440603 | 250509 | 2.50E-03 | 4.40E-03 | 440603 | 4.80E-03 | 250509 | 2.50608 | 250608 | 250803 | 260603
457E01 | 1.00E02 | 4.75E02 | 3.20E-01 | 1.106:01 | 250E02 | 1.006-02 | 240801 | 1.70€:01 | 1.006-02 | 1.10E02 | 1.00202 | 1.008:02 | 1.008.02 | 1.10602
3.05E-01 | 5.00E03 | 2.385.02 | 4.00E-01 | 1.10E01 | 1.326-02 | 5.00E-03 | 4.90E-01 | 1.556:02 | 5.00603 | 5.506-03 | 5.00E08 | 50003 | 5.006-03 | 5.50€:03
4.90E+01 | 0.75E-03 | 2.506-03 | 1.20E+402 | 1.50E401 | 2.57E-02 | 2.506-03 | 1.20E+02 | 1.46E401 | 250608 | 250608 | 2.50808 | 250803 | 250803 | 250803
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TABLE D-2 AVERAGE SHALLOW GROUNDWATER CONCENTRATIONS - OVERALL SITE AND INDMDUAI.WELI.S (continued)

MWZ | NWS | NW4 | WS | WWe rWT‘Wk WMWO | MW-10 | MW12s| NW-i%s| MWida| WW-15s] MW-10s] MW-i7s] MW-its

AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE | AvERAGE | AvERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE

CHEMICAL (moA} | (mol) | (mot) | (moh) | omod) | (moh) | (mol) | tmo) | (o) | (mol) | (mol) | o) | OvoAd | emo) | (o) | ool
TNORGANICS

Artimony 170801 | 284801 | 280802 | 200201 | 540601 | 300802 | 288201 | 8.126.02 | 8.562.01 | 3.00802 | 280002 | 280202 | 280802 | 806202 | 62702 | 4.828.01

Anenic’ 5.75603 | 5,806-03 | 2.052.09 | 9.206-09 | 9.506-03 | 8.17802 | 3.05803 | a.10803 | 213202 | 1.00802 | 1. 7e 02 | asE03 | sasE03 | 290803 | 504m0s | 26502

Copper 782608 | 732603 | 6.326.02 | 8.91€-02 | 8.10603 | 281602 | 7.52603 | 8.106-03 | 8.10203 | 1.71602 | 1.638.02 | 732803 | 655603 | 655603 | 1.136.02 | 810808

Nickel 826602 | 500602 | 643802 | 7.016-02 | 1.008-0¢ | 1:008.04 | 8.07E-08 | 100204 | 1.00604 | 1.00202 | 507803 | 150802 | 200202 | 201802 | 0.128.08 | 701602

Selenlum 8.50E-03 | 8.636-09 | 2.38E-03 | 2.25E-03 | 2.006-03 | 2.00E-03 | 213603 | 200603 | 200£-03 | 2268.03 | 215603 | 238509 | 238608 | 225603 2.35E-03 | 8.50E-03
Zinc

] 1.86E-01 | 1.186-01 | 1.04E01 | 5.82E02 | 564602 | 24E-01 | 1.56E:02 | 1.00E-02 | 4.63E-02 | 133801 | 1.176-01 | 1.00:02 | 1.206-01 | 120601 | 1.04E01 | 4.83€-02
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TABLE D-3 AVERAGE INTERMEDIATE GROUNDWATER CONCENTRATIONS - OVERALL SITE AND INDIVIDUAL WELLS

WWAT | W | WIS | VWTA | WIS | MWB | W
AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE
CHEMICAL (mpt) (mgh) (mot) (moA) (mgh) (mgh) (moA)
ORGANKS
Bis{2-athyhexyliphthaiate a70E03| 410E02| 745608| 370E08| 370E08| 240800 e20Ed0
24-Dimethyiphenol aoes02| 5o0E03| e7se0a| so0E0s| sooEca| soosca|  ssoEce
JEM!)O\'!OM 482€.02 2.50E-03 250E-03| 2.50E-03 250803 250E-03 2.50€-03
Xylenwos (Total) 956601 osoE03| 250e08| 250E08| 250E00| 2s0E0s| 250808
TNORGANICS
rsenic . 2e0E02| 6a3Ew| 278602 | - iese02| 700k assE| 131602
Chromium i 450603 | 784603| adsE02| 260E02| 630Ew0| 225E03| 225643
Chromium VI 500E04| 671E04| 495608 280E03| 700E01| 250E04| 250804
Copper 100E02| 200E02| 131602 110B02| 6o0Ew0| 3ssE03| 500
Nickal 635601 | 944E02| 635601 | at0E01| 7esEw0| aosE02]| 510601
Selenium 245603 | 246£03| 245603 250603 7.00Ew0| 125603 120808
Zinc 440E01] 100601| 440E01]| 225601 800Ew00| o000E00|  440E0
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TABLE D-4 AVERAGE DEEP GROUNDWATER CONCENTRATIONS - OVERALL SITE AND INDIVIDUAL WELLS

TV | W12 | WWEIa | WWe | WIS | e | W
| AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE | AVERAGE
CHEMICAL | (mgl) | (my) | (mpy) (mgl) (mgh) (mo) (moh)
ORGANICS
Bis(2-ethylheryljphthalate 370E03| 410802 74sE08| s7E03] 3s7E03| 240E03] s20E03|
2,4-Dimethylphenol aoeE02| sooEc3| e7sE0a| sooE03| socs03| so0E03| 550608
Ethylenzene asx402| 25008| 250E03| 250E03| 2s0E03| 250E03| 250608
Xylenes (Total) sseE01| 2sE08| 2s0E0a| 250E08| 2s0E08| esoEcs|  250E00
INORGANIGS
Iacseric. “os0e02| easees| 2me02| 1eeee2| 7oEw0| assecd| 1mE0R|
|cnromium w 450E03| 784€03| adeE02| 260602 630Ew00| 225603 225608
|chromiumwi SO00E04| 871E0s| 495E03| 200603 700E01| 250E04|  250E04 |
Copper 10002 200E02| 131E02| 1.10E02| 600Ew0| asesE03| s00E08
|Nicket B35E01| 04E02| 635E01| 40E01| 708Es00| 40cE02]| 510501
Selenium 24503| 246603| 245603| 250E03| 7.00E00| 125E03| 1.20E08
Zinc 440E01 |  10E01]| 440E01| 225601 so0E0| o000E00| 440EDM

Twr 4
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4TABLE D-5. AVERAGE SOIL CONCENTRATIONS - SITE AND HAND AUGER ZONE CONCENTRATIONS

ZONE V| ZONEV | ZONE Vi | ZONE VII
AVERAGE|AVERAGE AVERAGE]AVERAGE
GHEMICAL (o) | (mota) | (moha) | (moha)
ORGANICS

| Bis{2-athyihexyl)phthalate 1.30E+04 | 1.60E402 | 6.80E+01 | 1.20E+01 | 0.00E+00 | 1.44E401
Butyl benzyl phihalate 3.70E-02 | 3.70E-02 | 1.95E-01 | 3.70E-02 | 0.00E+00 |1.71E+01
Di-n-bustyl phthalate 3.00E+01 | 4.50E400 |7.38E+400 | 4.68E-01 | 0.00E+00 | 1.24E+00
Dhneootyl phthatate 2.00E+01 | 9.50E+00 | 3.23E400 | 4.66E-01 | 0.00E+00 | 1.24E400
Ethylbenzene 1.90E-03 | 1.90E-03 | 1.90E-03 | 1.90E-03 | 1.00E-03 | 1.90E-03
Methylene chioride . 3:10E-02 | 5.30E-02 | 8.156-02 | 9.82E-02 | 1.04E-01 | 5.22€-02

Polycyclic aromatic hydrocarbons (PAHS) f .
Berzo{ejanthracene 1.80E-01 | 1.80E-01 | 6.88E400 | 2.00E-01 | 0.00E+00 | 1.80E-01
Benzo{a)pyrene 2.10E-01 | 2.10E-01 | 2.10E-01 | 2.26€-01 | 0.00E+00 | 2.10E-01
Benzofb}fuoranthene/Benzo{k)fuoranthene |.3.40E-01 | 3.40E-01-| 3.40E-01 |: 5.05E-01 | 0.00E+00:| 3.40E-01-
Benzo(g:hi)perylene ' 2.00E-01 | 2.00E-01| 2.00E-01 | 2.00E-01 | 0.00E+00 | 1.66E-01
Chrysene  2.90E-01 | 2.90E-01'| 2.90E-01 | 3.55E-01 {0.00E+00 | 2.90E-01
Dibenzo{a,hanthracene  6.60E-02 | 6,60E-02 | 6.60E-02 | 6.60E-02 | 0.00E+00 | 6.60E-02
Fluoranthene 2.10E-01 | 2.10E-01 | 2.33E-01 | 2.80E-01 | 0.00E+00 | 1.89E-01
~ Indenoft,23,c.d)pyrene 2.10E:01 | 2.10E-01| 2.10E-01 | 2.10E:01 |0.100E+00 | 1.89E-01
Phenanthrene 3.70E-01 | 3.70E-01 | 3.70E-01 | 4.35€-01 | 0.00E+00 | 2.29E-01
Pyrene 3.10E-01 | 3.10E-01 | 3.05E-01 | 4.15E-01 |0.00E+00 | 2.14E-01

ZONE | - Tank transmission line

ZONE I - Discharge of floor dreins, Building 13

ZONE |1 - Discharge of floor drains, Building 14

ZONE [V - Loading dock, Building 13

ZONE V - Parking Lot, east of Raliroad Right of Way -

ZONE VI - Parking Lot, west of raliroad Right of Way ¢
ZONE VI - Building 9 Loading Dock

19-Nov-90 LE. CARPENTER , , D8



TABLE D-5. AVERAGE SOIL CONCENTRATIONS - SITE AND HAND AUGER ZONE CONCENTRATIONS (continued)

(o)

4.46E-03
3.40E-03
4.46E-03

1.136402
4,80E+00
186401
2.07E+00
8.82E401
1306402
250E-01
9.76E+00
3.20E-01

| irota |

4,76E-03
S40E-03
4.76E-03

124E402
5.35E400
253E401
7.10E401
1.26E403
4.50E-01°
1.00E+01
54501

(mgg)

4.70E-03
S.40E-03
4.70E-03

1226402

2.39E402

- . . . e - V )

ZONE il |MCEIV| ZONEV |mw|mw
VERAGE|AVERAGE|AVERAGE]AVERAGE|AVERAGE

| {motg) |

4.54E-03
3.40E-03
§.84E-03

2.14E402
1426401
8.80E+00
9.78€-01

8.40E+00
8.50E-01
6.28E+00
5.00E-03

4.18E401

ZONE | - Tank transmission line

ZONE 11 - Discharge of floor drains, Bullding 13
ZONE 1!t - Discharge of floor drains, Bullding 14
ZONE [V - Loading dock, Bullding 13

ZONE V - Parking Lot, east of Rallroad Right of Way
ZONE VI - Parking Lot, west of railroad Right of Way
ZONE Vii- Bullding 9 Loading Dock

19-Nov-90 LE. CARPENTER

Lmn ZONE T
‘ |AVERAGE |AVERAGE
CGHEMICAL Lm0k | (o) | (o)
Tetrachjoroethens ' 470603 | 5.00€.03
Toluene 340F-03 | 340808
Xylenes (1ot} 470609 | 5.0080
NORGANICS
Antimony 4136402 | 2398401
Cadmium 162E401 | 2.70E+00
Chromium Il 707E401 | 1.87E401
| chromium vt 7.85E400 | 208E+00
Copper 8.78E+01 |9.04E401
Juomt OSE2 2155402
IMetéry 1.60E+00 | 1:50E+00"
Nickel .
Thalfium 5,006-03 | 5.00E.03
Zinc 3.80E402 | 367E+02



TABLE.D-6. AVERAGE SOIL CONCENTRATIONS - SITE AND TEST PITS

AREA |- Tank Farm [ AREA | - Smog Hog Tanks|AREA (- Parking Lot JAREA |- West of Bulding 12
AVERAGE AVERAGE AVERAGE AVERAGE
CHEMICAL (rog) (o) inghg) frota)
ORGANICS
Acetone 4.50E-04 2.30E-03 8.80E-02 0.00E+00 6.00E-06
Arodior 1254 0.00E+00 1.50E-04 1.50E-04 0.00E+00 0.00E+00
Benzene
Bis{2-ethylhexyljphthalate 1.50E+01 3.00E+01 260E4+01 0.00E+00 0.00E+00
Butyt benzyl phthalate - 1,10E-01 5.10E-02 8.00E-05 8.00E-05 8.00E-05
Di-n-butyl phthalate 1.40E-04 5.50E-03 1.40E-04 1.40E-04 1.40E-04
Din-octyl phthalate 1.10E-01 5.90E-01 230E-04 185604 | 1.98E-04
|Ethyibenzene 1.70E4+00 2.10E03 3.90E-01 1.00E-06 1.00E-06 |
| Methy! ethyl ketone 0.00E+00 2.00E-06 9.50E-02 1.00€-06 | 1.00E-06
| Methytene chioride 3.10E-01 SO0E08 | © 150E-02. 9.00E-06 | - 0.00E+00 | -
| Polyaromatic Hydrocarbons (PAHs) ) : 1 - '
| Berzo{ajanthracene 230E-03 5.00E-05 5.20E-05 5.00E-05 SACE-05
" Berzo{a)pyrene _ 2.30E-03 4.70E-05 1.80E-04 4.70E-05 4.70E-05
* Benzo{b)fiuoranthenaBenzo{k)fiuoranthene 6.76E-04 5.80E-05 3.90E-04 5.80E-05 8.90E-05
Benzo{g,hf)perylene . 1.60E-03 4.50E-05 | 1.00E-04 4.50E-05 450E-05
" Chrysene 2.60E-03 4.40E-05 2.30E-04 4.40E-05 7.006-05
Dibenzo{a,hjanthracens 9.50E-04 3.90E-05 3.90E-05 3.90E-05 3.90E-05
Fiuoranthene _ 4.40E-03 2.00E-05 3.80E-04 200E-05 5.70E-05
indenof1,23,c.djpyrene 3.70E-04 4.60E-05 9.30E-05 4.60E-05 4.60E-05
Phenanthrene . 4.60E-03 4.20E-05 1.70E04 420E-05 4.20E-05
Pyrene 3.90E-03 5.00E-05 , 3.70E-04 |- 5.00E-05 750E-05
Tetrachloroethene 1.80E-05 3.00E-08 3.00E-06 3.00E-08 3.00E-06
Toluene 3.70E-02 3.90E-04 200E-06 2.00E-08 2.00E-06
Xylene (total) 7.40E+00 6.80E-03 1.20E400. 3.00E-08 3.00E-06
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TABLE D6. AVERAGE SOIL CONCENTRATIONS - SITE AND TEST PITS (continued)

- - SR 0 Im IR IREEEENn

AREA I- Former impoundment Zone |AREA. 1 Terk Farm | AREA | - Smog Hog Tanks| AREA 1 - Parking Lot [AREA - Westof Builing 12
AVERAGE AVERAGE AVERAGE r AVERAGE AVERAGE
CHEMICAL rotg) ) (ro'e) rove) frora)
INORGANICS
Anitmony 5.41E+01 1.33E4+01 2.48E4+01 6.00E-02
Cadmium 1,65E400 6.52E-01 1.47E+00 5.00E-03
Chromium Hll 4.T1E+01 2.10E401% | 1.91E+01 1.04E401
Chromium VI 5.24€400 2.34E+00 2.12E400 1.16E400
Copper 6.14E+01 6.62E+01 5.95E401
Lead 4.59E402 1.33E402 1.32E402 7205400
Mercury 361E-01 250E-01 6.80E+00 2000E-04
Nickel 381E+01 1.06E401 1.99E+01 1.41E:01
Thallium 3.83E-02 750E03| - 1.00€-02 | 1.00E02 |
- |ane 256E402| - 1.49E402 | SO7E«02 |
|oyaride | :

19-Nov-90 LE. CARPENTER
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TABLE D-8. AVERAGE SOIL CONCENTRATIONS - SITE AND TEST PI'I'S(MM

- Y, - - = - - -
r = - =~ = N B . . , - 4 . - . .
» - ] - : M . .

AREA 1) - Parking Lot by Buliding 14 JAREA 1l - Parking Lot by River [AREA il - Railroad Right of Wa)
AVERAGE AVERAGE AVERAGE
crEMeAL_ frota) v frovg)
ORGANICS
Acetone 6.00E-08 6.00E-06 6/00E-06
Aroclor 1254 0.00E+00 1,86E-03 163604
Benzene
|Bis(2-ethylhaxyljphthalate 0.00E+00 2.30E-02 8.10E.03
Butyl berzy! phthalate 8.00E-05 1.10E-03 8.00E-05
DHn-butyl phthalate 1,40E-04 1.40E-04 207E:04
D-n-octyl phthalate 1.90E-04 420E04 | 207E-04
Ethybenzene 1.00E-06 1.00E-06 1.00E-06
Methyl ethy! ketone 1.00E-06 1.00E-06 1.00E-06
Methylene chioride - 3.00E-06 .00E-06 | 5.00E-06
Polyaromatic Hydrocarbons (PAHs) B
Benzo{ajanthracene 3.70E-04 1.10E-03 7.00E-05
Benzo{a)pyrene o 7.70E-05 9.00E-04 6.90E-05
Benzo{b)fluoranthene/Benzo(k)fuoranthene 3,80E-04 1.50E-03 1.17E-04
Benzo{g.h,Jjperylene 5.00E-05 410E-04 5.37E-05
Chrysene 3.90E-04 1.10E-03 7.63E-05
Dibenzo{a,hjarthracene 3.90E-05 1.20E-04 3.00E-05
Fluoranthene 1.50E-03 1.90E-03 367E-04
Indeno(1,23.c.)pyrene 7.60E-05 3.50E-04 5A4TE:05
Phenanthrene 3.10E-04 1.90E-03 3.62E-04
Pyrene 1.00E-03 2.20E-03 6.75E-04
Tetrachiorosthene 3.00E-06 3.00E-06 3.00E-0
Toluene 2.00E-05 2.00E-06 2.00E-06
Xylens (total) 3.00E-06 3.00E-06 3.00E-06
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TABLE D6. AVERAGE SOIL CONCENTRATIONS - SITE AND TEST PITS (continued)

AREA {1+ Parking Lot by Buikting 14 | AREA il - Parking Lot by Fiver JAREA [i - Raitoad Fight of Wa
AVERAGE AVERAGE AVERAGE
CHEMICAL (mokg) {mo/g) (mog)
INORGANICS
Anitmony 6.00E-02
Cadmium 5.00E-03
Chrornium I 1.39E401
Chromium Vi . 1.54E+00
Copper 1.25E-02
Lead 3.68E+01
Mercury 5.00E-01
Nickel 11TE+01
Thalfum 5.00E-03
Znc -
{cyaride
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TABLE D-6. AVERAGE SOIL CONCENTRATIONS - SITE AND TEST PITS (continued)

AREA il - Starch Drying Bads JAREA il - Desizing Process Wast Tank |AREA (- Smog Hog Tenks [AREA i - MEX Tarks|
' AVERAGE AVERAGE ' AVERAGE - AVERAGE
CHEMICAL mo] (o) e (rohe)
INORGANICS
Anltmony 2.85E+01 3.07E+00 8.006-02
Cadmium 1036400 | - 337601 247E401
Chromium (l 1.68E401 1.31E401 1.08E401
Chromium VI 1.87E400 14BE+00 1.20€400
Copper 3.96E+01 264E401 o
Lead 1136402 6.76E+01 1.04E401
Mercury 1.95400 3.97E+00 25202
Nickel 1.05€401 8.50E400 ~ 241E-01
Thallium 1.00E-02 S5.00E-03 ‘ 1.00E-02
Zinc 1.70E402 , C 1MEM2 - -
Cyanide - 1.20E400 1.01E400 |
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APPENDIX E



TABLE E-1

[STREAM SEDIMENT CONCENTRATIONS, DRAINAGE DITCH

ORGANICS (mg/kg)

Polyaromatic hydrocarbons (PAHs)
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene/Benzo(k)flucranthene

Benzo{g,h,i)perylene
Chrysene

Dibenzo{a h)anthracene

Fluoranthene
Indeno{1,2,3,c.d)pyrene

Phenanthrene
Pyrens
Xylenes (total)

INGRGANICS (mg/kg)

Arsenic

Berylium

Cadmium
Chromium (as Cr (i)
Chromium {as Cr Vi)
Copper

Lead

Mercury

Nicke!

Zinc

DRAINAGE DITCH

520E+02
3.80E-01
1.70E-02
2.90E-02

4.80E-01
1.60E+00

1.50E+00 '

3.80E+00

7.10E-01
2.50E+00

4.00E+00
§.50E-01

1.80E+00
3.50E+00

220E-01

1.40E+01

8.00E-01
2.10E+00
2.43E+01
2.70E+00
5.60E+01
1.56E+02
1.10E+0%
1.80E+01

7 8

6.90E-01
5.80E-02
3.50E-03 3.00E-03

- 7.40E-02

5.60E-02
2.70E-01

2.10E-01
4.10E-01

2.60E-01
3.60E-01

6.40E-02

3.20E-01
1.90E-01

3.70E-01
3.60E-01
3.00E-03 3.00E-03

2.82E+02

MINIMUM AVERAGE

6.90E-01
3.00E-03
2.90E-02
7.40E-02

5.60E-02

[ 2.70E-01

2.70E-01
2.10E-01
2.10E-01
4.106-01
4.10E-01
2.60E-01
3.60E-01
3.60E-01
6.40E-02
6.40E-02
3.20E-01
1.90E-01
1.90E-01
3.70E-01
3.60E-01
3.00E-03

1.40E+01
8.00E-01
2.10E+00
2.43E+01
2.70E+00
$.60E+01
1.56E+02
1.10€+01
1.90E+01
2.82E+02

2.60E+02
2.18E-01
7.83E-03
2.90E-02
7.40E-02

2.73E-01
9.35E-01
9.35E-01
8.55E-01
8.55E-01
2.11E+00
2.11E+00
4.85E-01
1.43E+00
1.43E+00
6.40E-02
6.40E-02
2.16E+00
3.70E-01
3.70E-01
1.05E+00
1.83E+00
7.53E-02

1.40E+01
8.00E-01
2.10E+00
243E+01
2.70E+00
5.60E+01
1.56E+02
1.10E+01
1.80E+01
2.82E+02

MAXIMUM

S20E+02 [
3.80E-01
1.70E-02
2.90E-02
7.40E-02

4.90E-01

1.60E+00
1.60E+00
1.50E+00
1.50E+00
3.80E+00
3.80E+00
7.10E-1

2.50E+00
2.50E+00
6.40E-02
6.40E-02
4.00E+00
5.50E-01

§.50E-01

1.80E+00
3.50E+00
2.20E-01

1.40E+01
8.00E-01
2.10E+00
2.43E+01
2.70E+00
5.60E+01
1.56E+02
1.10E+01
1.90E+01
2.82E402




